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Executive Summary 
The International Fund for Agricultural Development (IFAD) is dedicated to eradicating rural poverty in 
developing countries. IFAD has been working in India for more than 30 years, and this partnership has 
resulted in 17 completed projects, with another 10 ongoing. IFAD has implemented three projects in 
Meghalaya State in the north-eastern region, including the Meghalaya Livelihood and Access to Market 
Project (Megha-LAMP) that aims to improve family income and quality of life in rural Meghalaya. 
Tuber crops are integral to life in Meghalaya, but their full potential in terms of production and income 
generation has not yet been realized. Because of this, the IFAD-funded project “Food Resilience Through 
Root and Tuber Crops in Upland and Coastal Communities of the Asia-Pacific” (FoodSTART+) has 
identified Meghalaya as a target site. The first activity in the identified target sites is the conduct of 
scoping study to determine how FoodSTART+ can enhance food resilience among poor households there 
through root and tuber crop (RTC) innovations. The scoping study involves gathering information on 
livelihood, food availability and vulnerability status of stakeholders in the target site. It also identifies 
overlaps in food vulnerability with RTC production per site. 
A list was made of the type of secondary data required, sources of data to be used, departments to be 
visited, and key informants to be interviewed. After discussing the secondary data gathered and analyzing 
the role and opportunities of RTCs, field validation was done using key informant interviews (KII) and focus 
group discussions (FGD). Two districts, East Khasi Hills and West Garo Hills, were selected in view of the 
importance of RTCs in the area. One village from each district was selected as focus site: Smit in East Khasi 
and Asanang in West Garo. Four FGDs were conducted, two per village, one for female farmers and 
another for male farmers. One KII was done in each village. 
Agriculture is the main source of livelihood in this area, with about 80% of the total population engaged in 
this sector. Nearly half of the population live below the poverty line; infant mortality is high (52.28% 
compared to the national average of 34.61%), and per capita income is around Rs 22,3521, which is lower 
than the nation’s Rs 34,000. 
Meghalaya depends largely on imports from other states to ensure food security. RTCs are among the 
major crops cultivated, although productivity is lower than national average. The state is vulnerable to 
natural hazards and RTCs become critical in times of food shortage. Meghalaya is highly dependent on 
shifting cultivation (the jhum system) that involves community farming on hilly terrain. There is great 
                                                             
1 1 US Dollar = 66.79 Indian Rupees 
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diversity in RTCs, especially Colocasia, sweetpotato, and yam, which is yet to be fully exploited. Women 
play a major role in decision-making and perform tasks related to RTC production, utilization, and 
marketing. 
RTC farmers face many challenges, which may be broadly grouped under production, processing, and 
marketing. Under production, stakeholders mention low output and declining yield of RTCs arising from 
continuous cultivation of existing varieties and lack of quality seed materials of recommended varieties. 
Furthermore, there is inadequate supply of inputs such as fertilizer and pesticides, not to mention their 
increasing prices. RTC production is also affected by biotic and abiotic stresses—e.g., potato blight, 
Colocasia blight, Colocasia corm borer, sweetpotato weevil, drought, and hailstorm. Meghalaya, declared 
as an organic farming state, is forced to seek alternative inputs. Postharvest processing is seldom done in 
tuber crops, except in cassava at the household level, resulting in spoilage and marketing problems.  
Organized marketing and storage facilities are lacking and farmers always worry about low and fluctuating 
prices. It is hard to bring products to the market, the result of poor market infrastructure and poor road 
networks. 
Many of these challenges can be strategically tackled through use of innovative technologies and creation 
of opportunities. An action framework integrated with Megha-LAMP’s structural and functional 
components—natural resources and food security, livelihood support, and knowledge services—has been 
proposed. The main action areas identified are the RTC value chain; production of quality planting 
materials for potato; development of new, high-performing varieties of potato, sweetpotato, and 
Colocasia; value addition; plant protection under conditions of organic production; RTC knowledge 
management and promotion; and formulation of enabling policies. 
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1 INTRODUCTION 
1.1 Background 
The International Fund for Agricultural Development (IFAD) is a pivotal agency that aims to empower poor 
rural women and men through higher income and improved food security. IFAD, dedicated to eradicating 
rural poverty in developing countries, has established a presence in India for more than 30 years. Today, 
India is IFAD's largest borrower and one of its main contributors. This partnership resulted in 17 projects 
completed; currently, with 10 projects under way (IFAD 2016). Three projects in the north-eastern region 
were implemented. The Meghalaya Livelihood Improvement Project for the Himalayas (MLIPH) is an 8-
year project implemented jointly by the Meghalaya Rural Development Society and Livelihood 
Improvement Finance Company in five districts (IFAD 2013). It aimed to improve the quality of life and 
livelihoods of vulnerable groups. Among the notable achievements of MLIPH were the good participation 
of beneficiaries, successful convergence of line departments, and improvement in knowledge and skills of 
farmers. 
The North Eastern Region Community Resource Management Project for Upland Areas (NERCORMP) 
began in 1999. A livelihood and rural development project, NERCORMP’s major outcomes included 
improved accountability in forest use and gender mainstreaming in the management of community-
conserved areas through natural resource management groups. The Meghalaya Livelihood and Access to 
Market Project (Megha-LAMP) is being implemented as part of the Integrated Basin Development and 
Livelihood Programme (IBDLP) and is assisted by IFAD. Its three major components (natural resources and 
food security, livelihood support, and knowledge services) are designed to improve family income and 
quality of life in rural Meghalaya (IFAD 2014). 
Root and tuber crops are integral to life in Meghalaya but their full potential in terms of production and 
income generation has not yet been realized. An IFAD-funded project, the “Food Resilience Through Root 
and Tuber Crops in Upland and Coastal Communities of the Asia-Pacific” (known as FoodSTART+) has 
identified Meghalaya as a target site, which FoodSTART+ may use as entry point to help achieve the goals 
of Megha-LAMP through the introduction of RTC innovations. 
1.2 Scoping study objectives 
Inasmuch as most development projects of IFAD entail expanding and sustaining livelihood opportunities 
to vulnerable groups in Indian society, there is a basic need to generate background information on 
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livelihood, food availability, and vulnerability status in this region in order to work out suitable action plans. 
With this in view, a scoping study was conducted with the following objectives: 
a. To collect, collate, and analyze existing secondary information on RTC production, processing, 
marketing, and consumption in target districts covered by IFAD projects and in the 
province/state in the context of a wider livelihood system. 
b. To collect, collate, and analyze relevant information on diets, food consumption habits, and 
nutritional status of rural and urban people (men, women, and children) in the target areas. 
c. To collect, collate, and analyze additional information about the target area as they relate to the 
development of climate change scenarios for RTCs. 
d. To identify key actors and stakeholders across public and private sectors and civil society, with 
whom FoodSTART+ can engage in both action research and policy formulation to improve the 
contribution of RTCs to food security. 
e. To identify key problems and opportunities for attention by FoodSTART+ in the context of 
partnership with IFAD investment projects and to point out information gaps where further 
assessments on specific topics are justified. 
The scoping studies constitute the initial activity of FoodSTART+, which contributes to Output 1—
identifying the geographic target areas combining food vulnerability with significant RTC production. 
These studies aim to help select specific sites linked with IFAD investment projects. The information 
collected will facilitate the setting up of a research and development action plan in investment project 
sites. 
1.3 Scoping process and work team 
The study was led by Dr. M. Anantharaman, former head of the Extension and Social Sciences, Central 
Tuber Crops Research Institute in Trivandrum, India. In consultation with Megha-LAMP staff, a technical 
working group was formed. The members were Vijay Mantri, who provided overall guidance; Evangel 
Shanpru, who was in charge of secondary data collection, focus group discussions, and logistics; B.K. 
Sohliya, secondary data collection and identification of key informants; N.S. Rathore, secondary data 
collection; Augustus Suting, selection of focus districts; M. Anantharaman, leadership planning and 
execution of study; Gordon Prain, backstopping for the scoping study, review and revision of report; and 
Arma Bertuso, scoping study design, reporting templates, feedback, and backstopping. 
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1.4 Scoping methods: primary and secondary data collection 
A listing of the type of secondary data required, sources of data, departments to be visited, and key 
informants to be interviewed was made. The relevant departments and key informants were contacted 
and discussions were held to assess the secondary data obtained and the role and opportunities presented 
by RTCs. Field validation was done through key informant interviews (KIIs) and focus group discussions 
(FGDs). Two districts, East Khasi Hills and West Garo Hills, were selected in view of the importance of RTCs 
in their area. One village from each district was selected as a focus site: Smit in East Khasi and Asanang in 
West Garo. Four FGDs were conducted in the selected villages, two per village, one for female farmers and 
another for male farmers. One KII was done in each village. 
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2 SITUATIONAL ANALYSIS 
2.1 Socioeconomic profile and development context 
2.1.1 Overview 
Meghalaya is located in northeast India (Fig. 1) and became an autonomous state in 1970. Its population is 
predominantly made up of different ethnic minorities. The main hill tribes are the Khasis, Jaintias, and 
Garos and those in the plains include the Koch, Rabhas, and Bodos. Eleven districts now comprise the 
state. Basic information on Meghalaya is presented in Table 1. 
 
Figure 1. Map of Meghalaya showing the FoodSTART+ project areas 
16 
 
 
Table 1. Basic profile of Meghalaya State, 2011. 
Description  
Population  2,964,007 
Population growth rate (%) 27.82 
Population density (no. km-2) 132 
Male population (no.) 1,492,668 
Female population (no.) 1,471,339 
Sex ratio (number of females/1000males) 986 
Percentage of total population of India 0.24 
Literacy (%) 75.48 
Male literacy (%) 77.17 
Female literacy (%) 73.78 
2.1.2 Agriculture 
About 80% of Meghalaya’s population depends on agriculture as source of livelihood. Agriculture and 
allied activities engage nearly two-thirds of the total workforce in the state. However, the contribution of 
this sector to the net state domestic product (NSDP) is only about one-third. The state is yet to achieve 
national-level economic and agricultural growth rates even after attaining full statehood more than 35 
years ago. 
Agriculture in the state is characterized by low productivity. The yield of potato, cassava, and sweetpotato 
in India is 22, 35, and 10 tha-1, respectively, whereas the figures for Meghalaya are 19, 6, and 3.5 t ha-1 only. 
Unsustainable farm practices exist, mainly due to exhaustion of soil nutrients, deforestation through slash-
and-burn cultivation, and reduction of fallow periods, giving rise to a high incidence of rural poverty. 
Consequently, the state remains dependent on imports from other states for most of its food items. 
Infrastructure constraints have also prevented the state from growing at a pace commensurate with that of 
the rest of the country. A substantial portion of the cultivated area is under traditional shifting agriculture 
known locally as jhum cultivation. As the state has both subtropical and temperate climate, natural 
vegetation and varieties of cultivated crops also range from subtropical to temperate (Roy et al. 2014a). 
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The major crops grown are rice, potato, maize, areca nut, pineapple, citrus, ginger, oilseeds (rapeseed and 
mustard), banana, cotton, tapioca, and sweetpotato (DES 2014). Colocasia is also a major crop as it has 
more area under cultivation than potato. Information on Colocasia though is not available. 
2.1.2.1 Focus district: East Khasi Hills 
East Khasi is mostly hilly and occupies the central part of Meghalaya. East Khasi Hills dominates potato 
cultivation in Meghalaya, with 64% of its potato area registering the highest productivity in the state. 
Potato cultivation area has also been consistent over the years, except in 2005. Colocasia and sweetpotato 
are likewise cultivated in significant amounts. Cassava is found in low-altitude areas in the district. The 
production system is categorized into three: low altitude (below 800 m asl), mid-altitude (800-1300 m asl) 
and high altitude (above 1300 m asl). Sweetpotato and Colocasia are cultivated in all three systems, while 
cassava is cultivated in the low and mid-altitude areas. Jhum areas are relatively small in the district (Annex 
1). 
2.1.2.2 Focus district: West Garo Hills 
West Garo Hills is located at the westernmost part of Meghalaya. It is mostly hilly, with plains fringing the 
northern, western, and southwestern borders. There are three important mountain ranges: Tura, Arbella, 
and Ranggiria. The Tura range forms watersheds in the West Garo Hills district, from which the rivers flow 
toward the Bangladesh plains in the south and the Brahmaputra valley in the north and the west. It is 
vulnerable to floods and has been declared as a flood-affected district. 
The production system is categorized into rain-fed upland, rain-fed medium land, and rain-fed lowland. In 
the first, this cropping pattern is used: jhum land paddy + maize + pumpkin + chili + tapioca + sweetpotato 
+ ginger + turmeric, cotton, mesta, Colocasia, and yam. In the second, the more common crops grown are 
sali paddy, sali paddy-mustard, maize (sole), maize-mustard/vegetables, amaranthus, bhendi, and jute. As 
to rain-fed lowland, boro paddy, potato, and, to a limited extent, cassava and sweetpotato are cultivated. 
Planting is done following a village-specific cropping calendar (see Annex 2) (FoodSTART 2014). In this 
district, both temperate and tropical RTCs such as cassava, sweetpotato, Colocasia, yam, and potato are 
cultivated. Cassava and sweetpotato show a slow and steady increase in area and production. Even though 
Colocasia and yam areas are not reported, it was found that Colocasia area is bigger than all RTC areas 
(25% more than cassava, around 1,700 ha). 
2.1.3 Socioeconomic and development indicators 
The socioeconomic and development indicators related to Meghalaya are presented in Appendix 1. The 
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data reveal that nearly half of the population is found below the poverty line. Infant mortality rate was high 
and per capita income in 2011 was around Rs 34,000 (compared with the national average of Rs 36,000). 
There was a decadal reduction in the contribution of the primary sector (agriculture) to gross state 
domestic product. In terms of the human development index (HDI), Meghalaya is ranked 26th (0.585 HDI 
value) in India and fifth among the north-eastern hill (NEH) states. The data highlighted the poor health 
status in Meghalaya. Among the districts in Meghalaya, the East Khasi Hills had the highest HDI and 
gender development index (GDI), followed by West Garo Hills (Appendix 1). 
2.2 Mapping of the overlap of sites with IFAD investment project and 
RTC production 
Megha-LAMP follows a different approach and implementation methodology, being part of the state 
government’s flagship IBDLP. The focus is on natural resource management, enterprise development, and 
market access rather than on formation of self-help groups, which the earlier investment project engaged 
in. Coverage and targeting in the project will include the entire state, with the Enterprise Facilitation 
Centre (EFC) taking the lead in all 39 blocks. Fifty-four clusters for development of marketable products 
will be established in 18 blocks, with about 75 villages (about half of all villages) comprising each block. 
About 47,400 enterprises will be supported by EFC, while there will be around 101,250 households in 1,350 
villages involved in the clusters. FoodSTART+ will choose its focus sites in the Megha-LAMP coverage area 
and in districts where RTCs have a significant role in food security in terms of area. The project will be 
implemented in East Khasi Hills and West Garo Hills where RTC cultivation is predominant. These sites 
were selected in consultation with MBDA/Megha-LAMP (Fig. 1). 
The area, production, and yield data of RTCs for the years 2003 to 2013 for the state of Meghalaya as well 
as district-wise for potato, cassava (known as tapioca) and sweetpotato are presented in Figures 2 and 3 
(see also Annex 3). Even though Colocasia is cultivated in big areas in all districts, statistics regarding area, 
production, and yield are missing in published reports. Similarly, yam is not reported, although it occupies 
a considerable area in districts such as West Garo Hills. Potato is the major RTC, occupying nearly 18,000 
ha. There was not much variation in total area over the past 10 years, except in 2005. This could be 
attributed to yield loss caused by potato blight, which is reflected in the downward production trend from 
2003 to 2005. From 2006 onward, production went up until 2009. This increase may be due to the 
introduction of new high-yielding varieties of potato (Kufri Jyothi). Cassava showed a slight increase in area 
(from 3,950 to 4,980 ha), production (from 20,590 to 29,750 t), and yield. Sweetpotato showed a very slight 
increase in area and production. 
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Figure 2. Area and production of various RTCs in Meghalaya, 2002-2013 
 
 
Figure 3. Area and production of RTCs in Meghalaya, by district, 2002-2013 
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In the case of district-wise RTC status, it could be seen that potato is a major RTC in East and West Khasi 
hills, whereas cassava is more common in West and East Garo hills. Sweetpotato occupies a considerable 
area in West Khasi and Jaintia hills as well as in West and East Garo. The average yields of potato, 
sweetpotato, and cassava (9, 6, and 4 tha-1, respectively) are way below the national average of 20, 35, and 
10 tha-1. In other words, there is a lot of room for yield improvement in the state. 
2.3 Soil, climate and land use 
The soils of Meghalaya Hills, derived from gneissic complex parent materials, are dark brown to dark 
reddish-brown, varying in depth from 50 cm to 200 cm. Soil texture varies from loamy to fine loamy. They 
are rich in organic carbon, deficient in available phosphorus, and have medium to low available potassium. 
Acidity ranges from pH 5.0–6.0 to pH 4.5–5.0. The acid soils of Meghalaya have low boron and 
molybdenum; total zinc, copper, and manganese contents which vary from 10.00 to 17.25, 17.00 to 71.00, 
and 110 to 770 ppm, respectively. DIPA (diethylenetriaminepentaacetic acid) extractable zinc, copper, and 
manganese are 0.72 to 3.20, 0.6 to 2.8, and 3.0 to 162.0 ppm, respectively (Meghalaya Agricultural Portal 
2016). 
In both West Garo and East Khasi Hills, most of the land is undulating, hilly terrain. There are also some flat 
valley areas. The major soil types in East Khasi are sandy clay loam (54% of the area), clay loam, and sandy 
clay; pH ranges from 4.41 to 5.91. In West Garo Hills, mostly found are red loam and lateritic soils (pH 4.5–
6). Figure 4 illustrates the various soil features in East Khasi and West Garo Hills. 
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Figure 4. Soil maps of East Khasi and West Garo Districts 
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The climate of Meghalaya varies with altitude. Khasi and Jaintia Hills have uniquely pleasant and bracing 
climate—neither too warm in summer nor too cold in winter. Over the plains of Garo Hills, it is warm and 
humid, except in winter. The Meghalaya sky is seldom free of clouds. Average annual rainfall is about 
11,500 mm (Table 2). With rainfall amounting to as high as 12,000 mm in some areas, Meghalaya is 
considered the wettest place on earth. The western parts of the plateau, comprising the Garo Hills region 
with lower elevations, experience high temperatures most of the year. The Shillong area, with the highest 
elevations, experiences generally low temperatures. Maximum temperature in this region rarely goes 
beyond 28 oC. Subzero winter temperatures are common. 
 
Table 2. Monsoon rainfall in East Khasi and West Garo Hills, 2009-2013. 
Rainfall (mm) 
 East Khasi Hills West Garo Hills 
SW monsoon (Jun-Sep) 5,713 1,673 
NE monsoon (Oct-Dec) 516 299 
Winter (Jan-Mar) 60 38 
Summer (Apr-May) 2,375 719 
Annual 8,665 2,729 
Source: Government of Meghalaya (2014). 
The maximum temperature in East Khasi Hills is observed from April to June (24 oC) and the minimum is 
recorded from December to February (1-4 oC); the corresponding figures for West Garo Hills are 28 and 16 
oC. 
Meghalaya is classified into five agroclimatic zones (Roy et al. 2014a): 
a. Warm and humid with medium rainfall (1,270–2,032 mm): northern slopes in the north and 
western parts of West Garo Hills, East and West Khasi hills, and Jaintia Hills 
 b. Humid and moderately cold in the winter with high rainfall (2,800–4,000 mm): Garo Hills and West 
Khasi Hills 
 c. Humid with moderately warm summer and severe cold winter featuring high rainfall (2,800–6,000 
mm): East Khasi Hills, West Khasi Hills, and Jaintia Hills 
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 d. Humid and warm with very high rainfall (4,000–10,000 mm): Jaintia Hills, East Khasi Hills, and West 
Khasi Hills 
 e. Humid and hot with high rainfall (2,800–4,000 mm): West Garo Hills and West Khasi Hills 
In terms of land use, Meghalaya covers an area of approximately 22,430 km2, with a length to breadth ratio 
of about 3:1. The Meghalaya subtropical forest ecoregion encompasses the state; its mountain forests are 
distinct from the lowland tropical forests to the north and south. Land use pattern is envisaged on land 
capability profile. Since land capability in the mountainous region is determined by the characteristics of 
micro and mini watersheds, land use pattern is therefore related to the capability of each watershed. Thus, 
the potential of each watershed is envisioned to be developed to yield sustainable land use. Broadly, the 
low-lying areas were put under paddy during kharif (beginning in July, during the south-west monsoon 
season); pulses, paddy, vegetables, and oilseed are grown during rabi season (winter through spring), 
depending on the availability of residual moisture and irrigation facilities. Gentle slopes up to 20% were put 
under crops such as wheat, paddy, maize, pulses, oilseed, vegetables, etc. This scheme not only 
contributes toward food security but also yields substantial revenues per unit of land and labor. On such 
slopes, watershed management of land and water is encouraged. Horticulture is taken up on slopes above 
20% and the border areas, which are traditional horticultural areas, receive special attention. Forest cover 
in the state (42%) is below the national norm of 60% recommended for hilly areas. This is because a sizable 
proportion of the forest area is reportedly under shifting cultivation, resulting in depletion of the forest 
cover. A very meagre proportion of the geographic area (9.9%) is net sown area, including area under 
shifting cultivation. The potential net sown area could be increased if and when fallow land is cultivated. 
The cultivable wasteland of the state is 20.63% of the geographic area, a part of which may be 
progressively utilized for cultivation purposes in the long run. Cropping intensity in the state is 120% 
(Meghalaya Agricultural Portal 2016). Land use details are given in Table 3 and Figure 5. 
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Table 3. Districtwise land use in Meghalaya. 
Land use (in ha) East Khasi Hills West Garo Hills Meghalaya 
 Area under forest 107,045 165,008 948,133 
Land not available for cultivation 50,816 21,827 225,921 
Other uncultivated land, excluding fallow land 65,284 39,772 553,444 
Fallow land 10,690 45,812 215,453 
Net area sown 38,365 94,481 284,149 
Total 272,200 366,900 2,227,100 
Area sown more than once 7685 24896 53245 
Gross cropped area 46050 119377 337394 
Source: Directorate of Economics and Statistics, Meghalaya (2009). 
 
Figure 5. Land use map of Meghalaya 
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2.4 Root and tuber crops 
2.4.1 Agricultural production systems 
Production systems in West Garo and East Khasi, as described by local farmers, are categorized into three: 
1) homestead, land around the houses; 2) individual holdings, either owned or rented; and 3) jhum, shifting 
cultivation or swidden agriculture owned by the community.  
Based on information collected from FGDs in the villages, production systems and crops grown are as 
follows: 
 Smit village, East Khasi Hills: jhum, very limited, occupying only 5%; individual holdings, 75%; 
homesteads, 20%. The main crops grown in homesteads are RTCs, especially sweetpotato and 
Colocasia, and vegetables such as chili, beans, peas, etc. In individual farms, potato is the major 
crop cultivated, followed by sweetpotato and Colocasia. The other crops grown are cauliflower, 
cabbage, corn, beet root, peas, pulses, chili, turnip, radish, lettuce, and capsicum. 
 Asanang village, West Garo Hills: jhum, 40%; individual holdings, 30%; and homesteads, 30%. 
Under jhum, there is mixed planting of cassava, sweetpotato, and Colocasia, together with 
intercrops such as rice, ginger, maize, eggplant (brinjal), chili, water gourd, pumpkin, and broad 
beans, among others. The homesteads grow areca nut with pepper plants trailing on, sal tree, fruit 
crops (jackfruit, mango, guava, papaya), RTCs (cassava, sweetpotato, Colocasia, and yam); and 
vegetables (brinjal, broad beans, and condiments cardamom, pepper, chili, and turmeric). Apart 
from areca nut, some households grow cashew, which also gives good returns. In the individual 
holding system, plantation crops such as rubber, tea, and areca nut are grown, again mostly in 
hilly areas and in individual holdings’ limited plains where rice, potato, and vegetables are 
cultivated. 
2.4.2 RTC seasonality and varieties 
The FGDs and KIIs yielded information on seasonality of crops and varieties grown in the study areas 
(Tables 4 and 5). (See Annexes 1 and 2 for all-crop data gathered by FoodSTART+, FoodSTART 2014.) 
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Table 4. Seasonality of RTCs and varieties grown, by production system, in Smit, East Khasi Hills. 
Production system Crop Season Local varieties 
Homestead 
 
Sweetpotato July to November-December Tamling 
Colocasia 
April-May to November-
December 
LahBilat Saw 
PhanLeih 
Individual holdings Potato 
Summer potato: February-
March to July-August 
KufriMegha 
KhufriJyoti 
Phan Shidieng 
PhanTaret 
Shisien 
Saw Lhew 
Autumn potato: 
August-September to 
November-December 
Phan Shidieng 
PhanTaret 
Saw Shew 
 
Potato was first introduced in Meghalaya in the 1930s. Subsequently, potato varieties Great Scot and Arran 
Consul were introduced. Since jhum covers only an insignificant area in Smit village, it was not included in 
the table. 
A striking feature of community cultivation of RTCs is the rich diversity of varieties grown by households in 
focus villages. Though less documented, they have specific varieties to meet medicinal and culinary 
requirements. The villagers recalled that potato came to the village in1950 and cassava in 1965. Colocasia 
has been cultivated for many years; but yield data do not show much changes. 
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Table 5. Seasonality of RTCs and varieties grown in Asanang, West Garo Hills, by production system. 
Production system Crop Season Varieties 
Homestead 
 
Cassava 
April-October 
April to November February 
White  
Red 
Colocasia 
April-May to November-
December 
Tamangsang 
Tamarongbell 
Tamachonghum 
Ringdobi 
Takitom 
Individual holdings (Plains) Potato  October-January February No definite variety 
Jhum 
Cassava 
April-October 
April-November February 
White 
Red 
Colocasia April-November February 
Tamangsang 
Tamarongbell 
Tamachonghum 
Ringdobi 
Takitom 
Sweetpotato April-October 
TamilangGitchak 
TamilangRimit 
TamilangGibek 
Songdat 
2.4.3 Crop utilization 
Tuber crops are popular secondary staples among the north-eastern hill tribes, which are consumed 
especially during the lean season. Tubers are a major component of the tribal diet, meeting the energy and 
nutrient needs of the people and thereby ensuring food and nutritional security. Specific mechanisms 
through which root and tuber crops contribute to food and nutritional security were identified through the 
FGDs. 
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Stomach fillers. Tribes consume boiled tubers (fresh or dried) of Colocasia or sweetpotato in the early 
morning and evening along with black tea. They provide instant energy and also reduce the quantity of rice 
consumed. As boiled tubers are slowly digested, there is enough energy to enable them to do farming 
tasks and keep them active for 3–4hours. 
Vegetable replacers. The tribal diet consists of fresh plant parts and semi-processed products from tuber 
crops. During the cropping season, they consume the Colocasia tender leaves, shoots, and petioles, while 
the semi-processed products are eaten during lean season. 
RTCs in Meghalaya are consumed either as fresh food, cooked alone, or as an ingredient of curries to 
accompany the main dish, usually rice. The major constituents of the diet are rice, vegetables, and various 
RTCs, along with fish, meat, and poultry. In West Garo, cassava is processed into chips and flour is 
prepared. In potato, a minimal amount is made into chips. Otherwise, a substantial share of roots and 
tubers produced are either consumed fresh and cooked or sold fresh in the market. Almost all the parts of 
sweetpotato and Colocasia are consumed. The petioles of different Colocasia varieties are cooked either in 
fresh form or after drying and is a major delicacy in Meghalaya. Numerous household recipes/preparations 
of RTCs abound. 
Animal feed. Apart from human consumption, cassava leaves and roots, sweetpotato vines and roots, and 
vegetative parts of potato are fed to livestock, predominantly pigs. Almost all households raise pigs; and, 
RTCs, either cooked or raw, are used as pig feed. 
Utilization of RTCs in the focus villages are detailed in Tables 6 and 7. 
Table 6. Utilization of RTCs in East Khasi Hills. 
Crop 
Stored for 
consumption 
later (%) 
Stored for 
seed (%) 
Home consumption 
Marketed (%) Food (fresh 
tuber/leaf/ 
petiole) 
Feed (fresh 
tuber/leaf/ 
petiole) 
Processing of 
tuber/leaf/petiole 
for food/feed 
Potato 
 
5 10 Only tubers 
If market price 
is less, tubers 
Nil 85 
Sweetpotato 
 
80 - Tubers 
Leaves and 
small tubers 
Nil 20 
Colocasia 
 
70 10 
Tubers and 
leaves 
Leaves Nil 20 
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Table 7. Utilization of RTCs in West Garo Hills. 
Crop 
Stored for 
consumption 
later (%) 
Stored for 
seed (%) 
Home consumption 
Marketed (%) Food (fresh 
tuber leaf/ 
petiole) 
Feed (fresh 
tuber/ leaf/ 
petiole) 
Processing of 
tuber/leaf/ petiole; 
for food/feed 
Potato 
 
50 
Purchase 
seed 
Only 
tubers 
Nil Nil 50 
Sweetpotato 
 
50 - Tubers 
Leaves and 
small tubers 
Nil 50 
Colocasia 40 10 
Tubers and 
leaves 
Leaves 
20-30% of home 
consumption 
50 
Cassava 50     50 
Yam 70 10 
Skin of 
tubers 
  20 
 
2.4.4 Postharvest management and processing 
Potato storage. Khasi farmers have developed their own methods for both short- and long-term potato 
storage (Roy et al. 2014a). These traditional storage methods can be classified broadly into two: delayed 
harvesting storage and postharvest storage. 
Delayed harvesting storage. In this method, potato is not harvested, even after the crop matures; the 
produce is allowed to remain in the fields. 
 Various postharvest structures are used by farmers to store harvested tubers. They include pits, bamboo 
baskets, gunny bags, pucca storage structures, and the like. The stored products can be found in small 
rooms, storage rooms within the house, storage space below the house; at times, they are arranged in 
layers in different platforms (very few, rich farmers follow this). The FGDs revealed that both methods are 
used in East Khasi Hills. Bamboo baskets are popular because they allow proper aeration, leading to less 
rotting and ensuring proper sprouting. Besides, the material is locally available and is therefore cost-
effective. Khasi farmers prefer smaller baskets for storing seed potato because storing them in fewer 
layers would result in less tuber rotting. In addition, carrying potatoes in the fields in smaller baskets at 
planting time is convenient. 
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Colocasia storage. Colocasia is usually stored in bamboo or wooden structures. After harvest, Colocasia 
tubers are graded into different sizes and piled in heaps inside the storage structures. The produce is also 
kept inside jute bags and placed inside the bamboo or wooden container. This method is used for short-
term as well as for long-term storage (Roy et al. 2014b). Colocasia is likewise stored in bamboo baskets and 
gunny bags after sorting. Even though sweetpotato production is relatively less, farmers store them in 
heaps inside the bamboo or wooden structures. Since cassava tubers have shorter shelf life, they are not 
stored for more than 2 days. Instead, tubers are made into dried chips or flour and stored. 
2.4.5 RTC processed products 
Postharvest processing is seldom done in tuber crops, except in cassava, which is converted into dried 
chips or chops. Dried chips are prepared by cutting tubers into pieces; these are then sun-dried and stored. 
Some portions are made into flour by grinding and then stored in bags. Chops are pieces a little bigger than 
the chips, these are deep-fried and consumed in the household or sold. Fried potato chips are also 
processed on a very small scale, packed, and sold in local markets. 
2.4.6 Marketing of RTCs 
There are no well-developed formal marketing channels for any of the agricultural commodities at the 
focus sites. As previously mentioned, there is very little postharvest value addition in RTCs and this is also 
the case for other agricultural commodities. Villagers sell their fresh produce in local markets during 
specific days of the week and they purchase other consumer goods that traders bring from urban markets. 
The farmers, during peak harvest, visit three or four markets near their village. Groups of traders travel 
around, visiting weekly markets in different villages and buying agricultural produce at cheaper prices. 
They will then sell the produce at higher prices to medium and large traders who carry the produce to more 
distant urban markets in Guwahati and Shillong. From the FGDs, it was found that women were more 
involved in making decisions about marketing RTCs; more than 80% of marketing tasks were performed by 
the womenfolk. 
2.4.7 Value chains and key industry players 
No exhaustive studies of RTC value chains in Meghalaya have been done. A recent study of Colocasia and 
cassava in West Garo Hills (Roy et al. 2014b) describes marketing channels for these crops: 
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Figure 6. Marketing channels of Colocasia and cassava in West Garo Hills, 2014 
 
More than 75% of East Khasi farmers sold small, medium, as well as mixed-sized (unsorted) potatoes to 
wholesalers in regulated markets (Sah et al. 2011). Large potatoes were sold by more than 90% of the 
farmers to ‘retailers in traditional markets.’ These farmers had the least transactions with assemblers 
coming to the villages’ (5–10%). The reason is the higher consumer preference for large potato in 
traditional markets, which include the local vegetable market in Shillong City. In both districts, marketing 
channels III and IV were mostly used, followed by channel II. 
The key industry players include the following: 
 Department of Commerce and Industries, Government of Meghalaya—promotes industries of 
various categories from small to large. They implement the Meghalaya industrial investment 
promotion policy of 2012, which includes provision of incentives to tribal farmers to grow 
horticultural crops (DCI 2012). 
 Small Farmers’ Agri-business Consortium (SFAC)—facilitates agri-horticultural programs and 
supports the establishment of agro-based industries through central and state agencies (SFAC 
2014). It aggressively promotes agri-business projects through its project development facility and 
venture capital assistance schemes, establishing forward and backward linkages with farmers and 
ensuring markets for their produce, thereby generating rural employment and enhancing farmers’ 
income. Megha-LAMP (MBDA) is also keen in promoting enterprise development in Meghalaya 
(IFAD 2014). 
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2.5 RTCs for food security, nutrition, and livelihoods 
The state of Meghalaya has a food grain deficit of 122,000 t annually. This is attributed to low agricultural 
production brought about by difficult topography, transport and communication problems, population 
dispersal pattern, inadequate credit support, poor marketing system, etc. (Agriculture Department 2016). 
The National Food Security Act of 2013 aims to give food grain subsidy to 77.79% of the total population in 
rural areas and to 50.87% in urban areas as per the 2011 census figures (Food Supplies and Consumer 
Affairs Department 2016). Yet, as earlier indicated, the Meghalaya Government currently has a food deficit 
that threatens its social safety net program. As this program is not fully under way, RTCs, which form an 
integral part of Meghalaya’s cropping system, could be used to overcome food insecurity. 
2.5.1 Nutritional status 
The nutritional status of children in Meghalaya is worse than that at the national level: a significant 
proportion of them were anemic, had stunted growth, and were underweight (Table 8). Many adult 
women were anemic. 
Table 8. Nutritional status of men, women, and children in the state compared with country level 
(2005-2006). Sources: NFHS (2005-2006); IIPS 2008. 
Category Meghalaya India 
Adults (ages 15-49) 
Women with below normal body mass index (%) 13.7 33 
Men with below normal body mass index (%) 8 28.1 
Women, overweight or obese (%) 7.1 14.8 
Men, overweight or obese (%) 8.2 12.1 
Married women (ages 15-49), anemic (%) 49.6 56.2 
Pregnant women (ages 15-49), anemic (%) 60.2 57.9 
Married men (ages 15-49), anemic (%) 37.5 24.3 
Children 
Children (ages 6-35 months), anemic  (%) 71.6 78.9 
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Category Meghalaya India 
Children under 3 years, with stunted growth (%) 47.7 44.9 
Children under 3 years, wasted (%) 31.8 22.9 
Children under 3 years, underweight (%) 42.9 40.4 
 
The issues of anemia among mothers and malnutrition among children remain critical for Meghalaya. Data 
from the National Rural Health Mission (NRHM) show that 46% of women suffer from anemia and 64% of 
children suffer from malnutrition (IIPS 2014). The Directorate of Social Welfare in Meghalaya is 
undertaking a supplementary nutrition program to help malnourished children (6 months to 6 years of 
age), pregnant and nursing mothers, and adolescent girls. The food items distributed to beneficiaries 
included Bengal gram, groundnut, Rajma, soya bean, green peas, and dried peas. Food such as fortified 
milk, coco malt, mustard oil, and iodized salt were also provided. 
In East Khasi Hills, the prevalence of clinical Vitamin A deficiency (VAD) among children 0-15 years old was 
4.5%; that among school children 5-15 years old was 5.9% (Nongrum and Kharkongor 2015). The 
Government of Meghalaya, under ICDS, is providing Vitamin A supplements (Fig. 6). 
 
Figure 7. Vitamin A supplements given to various districts in Meghalaya, 2012 
Source 1: Martin Luther King University 2012 
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The World Health Organization (2007) reported that 24% of Meghalaya women in the 15-49 age group are 
affected by xerophthalmia (a dry thickened lusterless condition of the eyeball resulting especially from 
severe systemic deficiency of vitamin A). 
2.5.2 Environment and socioeconomic vulnerability factors 
Meghalaya is prone to disasters such as earthquakes, floods, storms, and the like. The state witnessed a 
major earthquake in 1897 and a number of subsequent earthquakes thereafter. Floods, fire, landslides, and 
storms are recurring phenomena. It is therefore crucial that the state prepares a Disaster Management 
Policy and Plan to guide all aspects of disaster management (including pre-disaster preparedness, post-
disaster response, short- and medium-term physical reconstruction, social rehabilitation, and long-term 
disaster mitigation). RTCs are known to survive in unfavorable conditions brought about by many of these 
natural calamities. After the historic cyclone Haiyan hit eastern Visayas in the Philippines in 2013, 
sweetpotato proved to be a ‘savior’ crop. Not only did it survive the storm surge, it averted hunger as the 
affected people turned to this tuber during the ensuing food crisis. Sweetpotato was the only food eaten 
until relief efforts began (Barlis 2014). In Kerala, India, the sensitivity of major food crops such as rice was 
documented and alternative sources of food during catastrophic events were highlighted. A shift in 
cultivation was noted as most rice farmers opted to grow tubers, vegetables, and other cash crops 
extensively. The emergence of tuber cultivation was reported. Cassava and other tubers showed more 
resilience under climate change and their production proved sustainable and economical. 
Earthquakes. In Meghalaya, there is a high level of seismic activity. Vulnerability to earthquake is high 
because of poor building construction, poor socioeconomic conditions, illiteracy, and poor communication 
facilities. 
 
Landslides. Landslides are brought about by changes in geology, climate, and human activity. 
Vulnerability may be increased due to changes in the way shifting agriculture is practiced—for example, 
reduction of fallow periods. 
Cyclones. Cyclones affect the various parts of the state, particularly in April-May every year. The various 
factors contributing to the high degree of vulnerability include poor socioeconomic conditions, weak house 
construction, etc. 
Floods. In Meghalaya, flood damage is caused mainly by the backwaters of the Brahmaputra, especially 
in Garo Hills. Flash floods also occur in different parts of the state due to heavy rainfall. The various 
factors that contribute to the high degree of vulnerability are the poor socioeconomic condition of the 
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majority living in the plain belts and the local economy being primarily dependent on monsoon paddy; 
there were also poor infrastructure, weak mud houses, and very little or no forest cover in flood-prone 
areas. 
2.5.3 Diets and food consumption habits 
Households in focus districts in Meghalaya produce their own food at the household or community level, 
with only a limited quantity being sourced from local markets. As dependence on own production is very 
high, food preference for consumption is also dependent on agricultural production. Household food 
consumption is primarily based on rice; the other food types consumed are vegetables, meat, poultry, and 
RTCs. 
However, in the FGD sites in East Khasi hills, consumers purchase rice from the public distribution system, 
a government food distribution system, or depend on other sources because rice cultivation is not 
practiced. 
2.5.3.1 Food consumption in East Khasi Hills (Smit village) 
Information on food security and monthly food consumption in Smit village were gathered and are shown 
in Table 9. 
Table 9. Type and proportion of food consumed in East Khasi Hills (Smit village). 
Food type 
Proportion 
(%) 
Rank Food consumed Remarks 
Rice 45 1 Rice All purchased  
Vegetables 20 2 
Cabbage, cauliflower, carrot, beet root, radish, 
peas, turnip, beans, capsicum, lettuce, onion, 
cabbage, ladyfinger, squash 
Own source 
Meat 15 3 Dried fish, pork, beef, chicken 
Own source, 
purchased 
Tuber crops  15 4 Potato, Colocasia, sweetpotato Own source 
Fruits 5 5 Orange, pineapple, banana, and papaya 
Own source, 
purchased 
 
Farmers were asked what they perceived to be the proportion of food requirements met by various food 
sources: rice ranked first, followed by vegetables, meat, RTCs, and fruits (Table 9). The monthly food 
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consumption pattern is given in Table 10. Rice is consumed daily and RTCs are consumed throughout the 
year. Tuber crops are used as feed all year round: potato wastes are used all year, except in winter; 
sweetpotato leaves and small roots are used in December, January, and February; and mature leaves of 
Colocasia are used during summer. 
Table 10. Monthly food consumption in East Khasi Hills (Smit village). 
Month  RTCs  Meat Remarks 
January Rice 
Potato, Colocasia, 
sweetpotato 
Vegetables 
Every day, dried 
fish 
Beef, pork; 
chicken, 3 days a 
week 
Colocasia 
leaves are also 
consumed 
Rice 
completely 
purchased 
February Rice 
Potato, sweetpotato, 
Colocasia 
Vegetables 
March Rice 
Potato, Colocasia, 
sweetpotato 
Vegetables 
April Rice Potato  Vegetables 
May Rice Potato  Vegetables 
June Rice Potato Vegetables 
July Rice Potato Vegetables 
August Rice Potato Vegetables 
September Rice Potato Vegetables 
October Rice Potato Vegetables 
November Rice 
Potato,sweetpotato, 
Colocasia, cassava 
Vegetables 
December Rice Colocasia, cassava Vegetables 
 
2.5.3.2 Food consumption in West Garo Hills (Asanang) 
For Asanang village, data on food security and monthly consumption are shown in Tables 11 and 12. Rice 
ranked first as it fulfils half of the food requirement, followed by vegetables, RTCs, meat, and fruits. Rice is 
consumed daily. RTCs in one form or another are eaten in all months. Among the RTCs, Colocasia was 
found to be consumed more frequently, followed by cassava, sweetpotato, and yam. Because there is not 
enough rice produced locally, consumers purchase it from other sources. The same is true for potato. As to 
other RTCs, these are mostly produced for household consumption. 
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Table 11. Type and proportion of food consumed in West Garo Hills (Asanang). 
Food type 
Proportion 
(%) 
Rank Food consumed Remarks 
Rice 50 1 Rice 50%, own source  
Vegetables 20 2 
Pumpkin, beans, broadbeans, soral, brijal, 
bittergourd, chili, onion, cauliflower, cabbage, 
ladyfinger, squash 
Own source 
Tuber crops  15 3 Potato,Colocasia,cassava,yam,sweetpotato Some potato purchased 
Meat 10 4 Dried fish, pork, beef, chicken Own source, purchased 
Fruits 5 5 
Pineapple, orange, mango, jackfruit lemon, 
plum, strawberry, papaya 
Own source, purchased 
 
Table 12. Monthly food consumption, West Garo Hills (Asanang). 
Month  RTCs  Meat Remarks 
January Rice 
More Colocasia, 
Cassava 
Vegetables 
Every day, dried 
fish 
Beef, pork, 
chicken, 2-3 
days a week 
Colocasia 
leaves are also 
consumed 
February Rice Yam, sweetpotato Vegetables 
March Rice Yam, sweetpotato Vegetables 
April Rice Yam, sweetpotato Vegetables 
May Rice 
Colocasia, preserved 
yam 
Vegetables 
June Rice Colocasia preserved Vegetables 
July Rice Colocasia preserved Vegetables 
August Rice 
Cassava, potato, 
Colocasia 
Vegetables 
September Rice 
Cassava, potato, 
Colocasia 
Vegetables 
October Rice 
Cassava, potato, 
Colocasia 
Vegetables 
November Rice 
More Colocasia, 
cassava 
Vegetables 
December Rice 
More Colocasia, 
cassava 
Vegetables 
 
As in East Khasi Hills, RTCs are key ingredients in animal feeds, and in West Garo, RTCs are incorporated 
into pig feeds throughout the year. 
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2.5.3.3 Food intake 
Table 13 shows the results of the 2014 food intake study conducted by FoodSTART in West Garo and East 
Khasi. The researchers compared the daily average consumption of major food groups with the 
recommended dietary intake (RDI) issued by the Indian Council of Medical Research. The study found low 
dietary intake of various food items relative to RDI. One major explanation is the low economic 
development of households in the sample sites. Also recognized was the serious need to create 
awareness about the nutritional value of different food groups, including RTCs. It was noted that 100% of 
rice consumed in East Khasi Hills was purchased. Potato is its major crop and nearly 85% of all produce 
was sold, enabling them to buy rice. It is also important to develop income-generating projects. By 
increasing production and improving entrepreneurial skills, farmers can bring in additional income to 
enhance their purchasing power. 
 
Table 13. Average household calorie consumption from various foodstuff, East Khasi and West Garo 
Hills, Meghalaya. 
Food item 
Calories consumed 
(g/cu/day) 
Recommended dietary 
intake 
Cereals and millet 374 460 
Pulses and legumes 17.7 40 
Green leafy vegetables 12.2 40 
Other vegetables 20.6 60 
Roots and tubers 23.9 50 
Fruits 5.0 - 
Meat, fish, and poultry 25.7 - 
Milk and dairy products 12.8 150 
Fats and oils 13.2 20 
Sugar/jaggary and sweets 17.8 30 
Condiments 17.1 - 
Salt 6.4 - 
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The average per capita contribution of foodstuff (g/consumption unit/day) is seen in Table 14. Cereals and 
millet contributed the maximum at 69%, followed by meat and poultry products (4.8%) and RTCs (4.4%) 
(FoodSTART 2014). Pulse intake was less in the two districts compared with other states; more spices and 
condiments such as ginger and chili were consumed. 
Table 14. Household per capita contribution of foodstuff (g/consumption unit/day). 
Food item 
Per capita share in total calorie 
intake (%) 
Cereals and millet 69.3 
Pulses and legumes 3.3 
Green leafy vegetables 2.3 
Other vegetables 3.8 
Root and tuber crops 4.4 
Fruits 0.9 
Meat, fish, and poultry 4.8 
Milk and dairy products and beverages 2.4 
Fats and oils 2.5 
Sugars and sweets 3.3 
Condiments 3.2 
Salt 1.2 
 
The study also calculated the mean intake of energy from each foodstuff consumed 24 hours before the 
diet survey. The energy values ranged from 842 to 2,847 kcal/cu/d with a mean of 1,768 kcal/cu/d, which 
was about 75% of the recommended dietary allowance (RDA), 2,425 kcal/cu/d. Mean calorie intakes were 
below the RDA in both districts (1,626 in West Garo Hills and 1,981 in East Khasi). Further, mean 
household energy deficiency was higher in West Garo Hills than in East Khasi Hills. 
2.5.4 Food security 
A FoodSTART study in 2014 revealed that, in a year, 66% of respondents worried at least once that their 
households would not have enough food and that household members were not able to eat the kinds of 
food they prefer because of lack of resources. Nearly three-fourths of household members could not eat 
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quality food such as meat, fish, and fruits. As a result, about 40% of these households were limited to 
eating cereal-based vegetable foods such as rice and only local varieties of potato, beans, etc. A 
considerable proportion (24%) were forced to eat wild tubers, immature crops, broken rice, and, often, 
discarded food. 
In the past 12 months, almost half of respondents (46%) indicated that their household members had to 
eat meals in smaller portion because there was not enough food. In rare cases (14%), some households had 
to reduce the number of meals eaten daily; breakfast, lunch, or even dinner, was skipped. Severe food 
insecurity, in the sense of having no food to eat of any kind in their household because of lack of resources 
to get food, was reported by about 10% of the households. About 5% of household members were 
reported to go to bed hungry because there was not enough food. Nearly 8% of the households stated 
that, during the past year, their members went a whole day and night without eating anything. 
Furthermore, 15% of these household members did not eat because of lack of food grown in their own 
farm/backyard due to weather/disaster factors. In addition to adults, 5% of the children were affected by 
the food crisis. 
Nearly 46% of the households reported being unable to eat enough food in the past 12 months. They gave 
the following reasons: no money to buy food (20%), difficulty to gain access to commercial stores (7.1%), 
dieting (5%), not having a stove that works (5.9%), not storing enough food for the year (2.2%), and low 
on-farm production (8.2%). 
2.6 Other relevant information 
2.6.1 Previous R & D efforts 
The major agricultural R&D organizations that dealt with RTCs are listed below. At the international level, 
the International Potato Center (CIP) worked with IFAD and ICAR RC NEH to ensure food security in the 
region through FoodSTART. This project, implemented in Meghalaya from 2011 to 2015, documented the 
role of RTCs in food and nutrition security of Meghalaya, including nutrient intake by children; 
implemented participatory trials on potato varieties in rice-based farming systems and initiated capacity-
building activities related to potato production (IFAD 2014; ICAR RC NEH 2014). 
Among the national organizations with a big presence in the region, the following can be mentioned: 
 ICAR RC NEH—this organization undertook projects that aimed to improve the livelihood 
of tribal farmers; enhance productivity by developing a sustainable integrated farming 
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system through crop, livestock, and forestry integration under rainfed conditions; and 
showcase benefits of growing tuber varieties. 
 Central Potato Research Station (CPRS) under the Indian Council of Agricultural Research 
(ICAR)-Central Potato Research Institute (CPRI)—CPRS engaged in the production of 
basic and nuclear seed through aeroponics, breeding of varieties for the NEH region, 
development of phosphate-efficient cultivation techniques with organic supplements, 
and management of weed and blight problems. 
 
Other institutions such as the Central Tuber Crop Research Institute (CTCRI) in Trivandrum, Kerala were 
also active. CTCRI, through its All-India Coordinated Research Project on Tuber Crops, conducts different 
types of research projects on tropical tuber crops. Varieties of sweetpotato, Colocasia, and cassava were 
identified and recommended for cultivation in Meghalaya (CTCRI 2014). 
 
Likewise, the Krishi Vigyan Kendra (KVK, Indian Council of Agricultural Research) Farm Science Centre 
works on research innovations for RTC dissemination under the sponsorship of ICAR and the Department 
of Agriculture in the districts of Ri-bhoi, West Khasi, East Khasi, Jaintia and West Garo. The Directorate of 
Horticulture under the Department of Agriculture, Government of Meghalaya, on the other hand, handles 
the tuber crop scheme that aims to boost potato production by providing quality high-yield variety seeds, 
chemicals, and equipment at 50% subsidy and, at the same time, popularize and encourage cultivation of 
cassava, Colocasia, sweetpotato, and other tubers. 
2.6.2 Policy environment relevant to RTCs 
Nationally, no solid policy for RTCs was established by India’s Planning Commission compared with 
policies focused on the production, processing, and marketing of such major crops as rice, wheat, other 
grains, and commercial crops. RTCs are only included in general policies that tackle seed regulations, food 
security, germplasm exchange, import, and export. However, in the Planning Commission Report of 2011, 
the importance of tuber crops was recognized: it stated that RTCs are concentrated sources of energy and 
they can definitely appease hunger in times of food crisis and famine (Planning Commission 2011). 
Over a period of time, the Government of India (through ICAR) has approved the establishment of various 
agencies that dealt with RTCs: 
 National-level research institutes 
o CPRI, Simla, in 1956; CTCRI, Trivandrum, in 1963; and ICAR RC NEH in 1975 
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 Regional institutes in Meghalaya 
o KVK established in West Garo Hills in Tura 1979; Riboi, Umiam in 2002; East Khasi Hills in 
2004; West Jaintia Hills in 2004; and West Khasi Hills in 2009 
 The State Department of Agriculture had a scheme to improve tuber crop production in 1970. 
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3 STAKEHOLDER ANALYSIS 
3.1 Initial listing of stakeholders 
Initially, a list of all stakeholders was made using data obtained from literature, organizational sources, and 
discussions with staff of R&D organizations and Megha-LAMP (MBDA). 
The stakeholders could be categorized thus: 
Research organizations— ICAR RC, CPRS, CIP- IFAD, CTCRI 
Development organizations—Agriculture/Horticulture Department; Social Welfare and Child 
Development; Directorate of Economics and Statistics; North East Council; Directorate of Veterinary and 
Animal Husbandry; Revenues and Disaster Management Department; Department of Industries; 
Department of Health and Family Affairs; Food and Nutrition Board; Soil Conservation and Land Utilisation 
Bureau; KVK, East Khasi Hills; KVK, West Garo Hills; Meteorology Department; Agricultural Marketing 
Boards; MBDA/IBDLP; National Space Application Centre,  NABAARD, banks, NGOs, and NERCOMP. 
Individuals and groups—Farmers, self-help groups, traders, and rural farmer entrepreneurs 
3.2 Identification of stakeholders 
Primary stakeholders: The farmers/rural entrepreneurs comprise the primary stakeholders as they are the 
ones most benefitted/affected by the implementation of FoodSTART+. 
Secondary stakeholders: As suggested by the Department of Sustainability and Environment (2016), 
secondary stakeholder analysis was done during KIIs with farmers and FGDs (in Asanang). The farmers 
were asked to list stakeholders who they think are critical in project implementation. The outcome was a 
list of secondary stakeholders that farmers identified through memory recall: agricultural/horticultural 
departments, IBDLP/MBDA, ICAR RC NEH, CPRS, KVKs, animal husbandry and veterinary departments, 
district industrial centers, traders, and banks. 
The farmers were then asked to put the nine identified stakeholders in a matrix that reflects ‘most to least 
importance’ and ‘most to least interaction.’ In this matrix (Fig. 7), stakeholders in A and B were regarded 
more important secondary stakeholders and those in C and D were next in importance. 
Key stakeholders—CIP/IFAD, being the donor/funding agency that could influence the project, has been 
automatically categorized as a key stakeholder. 
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The various stakeholders identified, with the type of involvement in FoodSTART+, are shown in Table 15. 
Importance of stakeholders 
Least 
important 
Somewhat 
important 
Important Most important 
In
te
ra
ctio
n
 o
f stake
h
o
ld
e
rs 
Most interaction C 
Traders, KVKs 
A 
Agricultural/Horticulture Department 
IBDLP  
Interaction  
Some interaction D 
District industrial centers 
Banks 
 B 
ICAR RC 
CPRS 
Animal Husbandry Department 
Least Interaction 
Figure 8. Matrix of secondary stakeholders, by level of importance and degree of interaction 
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Table 15. Stakeholder involvement in the FoodSTART projects. 
Organization Type of involvement 
CIP/ IFAD Funding, planning, execution of action plans, coordination, 
linkage, monitoring and evaluation, documentation 
Farmers/rural entrepreneurs Adoption of intended activities, cooperation in FoodSTART, 
participation in FoodSTART activities 
Agricultural/horticulture departments Identification of focus sites, extension activities, seed 
production, primary stakeholder identification, management 
of demonstration trials, capacity building 
IBDLP/MBDA Motivation, formation of groups, group dynamics, enterprise 
identification, entrepreneurial development, identification of 
focus sites, extension activities, primary stakeholder 
identification, management of demonstration trials, 
monitoring, capacity building 
ICAR RC, CPRS Provision of technology, improved varieties, capacity 
building, enterprise development, seed production 
Veterinary and animal husbandry 
departments 
Capacity building, animal feed trials, enterprise development  
KVKs Capacity building, demonstration, on-farm trials 
Traders Value chain development, enterprise development 
District industrial centers Enterprise development 
Banks Enterprise development, RTC promotion 
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4 KEY CONSTRAINTS AND OPPORTUNITIES FOR RTCs to 
ENHANCE FOOD RESILIENCE 
4.1 Gender issues and changing roles of men and women 
Meghalaya is a matrilineal society whose cultural practices are completely different from those 
observed in the majority of Indian societies. As agriculture is the major occupation and source of 
livelihood for the indigenous communities in Meghalaya, the major activity demanding human labor, 
apart from domestic work, is agricultural production. A study conducted under FoodSTART clearly 
indicated that women participate in all farm operations, and that, in some tasks such as pesticide 
application, sowing, earthing up, weeding, and harvesting, only women were involved (FoodSTART 
2014) (Table16). 
Table 16. Sex-disaggregated seasonal calendar of activities in Meghalaya. 
Crop Practices 
 Clearing  
Field 
preparation 
Pesticide 
application 
Sowing 
Earthing 
up 
Weeding Harvesting 
Potato M M F F F F F 
Sweetpotato M (M) F F F  F 
(Note: F=female, M=male. 
 
The information collected from the KIIs and FGDs in East Khasi and West Garo Hills also revealed 
that women dominate in both decision-making and work performance. Except for land preparation, 
the remaining activities were done mostly by females. Some operations like harvesting, storage, 
and marketing are completely in the hands of women (Table 17). 
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Table 17. Participation of women and men in agricultural operations. 
Agricultural operation East Khasi District West Garo District 
Decision-
making 
Performance (%) Decision-
making 
Performance (%) 
M F M F 
Land preparation, including jhum 
clearing and burning 
BMM 90 10 BMM 80 20 
Manuring BMF 50 50 BMF 30 70 
Earthing up and weeding BMF 20 80 BMF 10 90 
Harvesting BMF 0 100 F 0 100 
Processing/storage, etc. F 0 100 F 0 100 
Marketing (local) BMF 20 80 F 0 100 
Note: M-male, F-female, B-both, BMM-both but more of male, BMF-both but more of female. 
In addition to playing a major role in running the household, women have a dominant role in the decision-
making process of households and the community. Their increasing participation in agricultural operations 
reflect a change in roles; more women are engaged in agricultural operations, especially in land 
preparation and marketing, tasks previously done largely by men. To ensure sustainability and equitable 
development in the agricultural front for marginalized communities such as the tribal people in Meghalaya, 
a gender-sensitive approach is critical. Women as homemakers and workers in jhum cultivation must learn 
about food and nutrition through the promotion of good practices related to growing of RTCs. The added 
advantage is that they can facilitate learning among peers, which can make development efforts 
sustainable in the long term. 
4.2 Vulnerability 
RTCs provide food and nutritional security to the people of Meghalaya. In fact, ethnic groups in the state 
have grown RTCs for a long time; cassava, Colocasia, and yam are commonly seen in jhum fields. 
Sweetpotato and Colocasia are grown considerably not only in the hills but also in the plains. The claim that 
RTCs such as sweetpotato are relatively “climate-proof” is validated as these crops grow close to the 
ground (the edible part stays underground). When Odisha was hit by a super cyclone in 1999, all the crops 
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in the coastal areas were washed away, except Colocasia. As the Colocasia tubers remained underground, 
they were available to the farm families during such harsh conditions. Subsequently, due to salinity build-
up in the soil, many crops failed to establish, except sweetpotato. This demonstrated the resilience of 
tubers and highlighted the significant role they could play during a food crisis (Mohanty et al. 2010). 
Farmers knew that RTCs are more resilient under extreme weather than other crops. The FGDs also 
revealed that many agricultural crops are vulnerable to landslides, hailstorms, high winds, cyclones, and 
pests and diseases. RTCs, with the exception of potato, are relatively free from pests and diseases and 
these crops survive well. Farmers regard RTCs as saviors during vulnerable periods and they will not have 
to worry about total crop failure if RTCs were grown. 
4.3 Perceptions of food security and insecurity 
The major crops contributing to food security are rice, vegetables (greens, beans, etc.), RTCs, meat, and 
fruits, in that order. From the FGDs and KIIs, it was found that rice in East Khasi was completely sourced 
from either PDS or the village market. Vegetables and most RTCs came from farmers’ own landholdings. 
Nearly 50% of meat and fruits were sourced from outside the village. In West Garo, 50%of the rice was 
from their own production and so were 80% of all other foods consumed. The FGDs revealed food 
insecurity in July and August. The FGDs did not indicate much change in overall food habits over the years, 
except that, now, food preferences among the youth widely differ from those of adults. 
Farming households indicated an awareness of the importance of energy food and a preference to 
consume this type of food from their own production. FGD participants also knew that vegetables and 
RTCs are good for the health, but they lacked knowledge on their micronutrient content. There is an 
urgent need for nutrition education so that farmers and consumers can appreciate the value of food crops 
that they grow and buy. 
4.4 Organizational capacity to adapt 
As in many parts of India, Meghalaya has a structured network of self-help groups (SHGs) and various 
types of cooperatives. The MLIPH makes use of SHGs as channels through which many project activities 
were carried out (Megh Self Help 2016). A NERCORMP project in West Khasi and West Garo Hills was 
implemented through 394 SHGs (NERCOMP 2012). The FGD participants and KII respondents expressed 
willingness to be organized with suitable motivation and facilitation. Many SHGs are functioning with the 
help of KVKs, state departments, and IBDLP. KVKs are involved in the formation and capacity building of 
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SHGs. Success stories of SHG-KVK collaboration in Meghalaya abound. One example is the cauliflower 
project implemented by the Labeitlang SHG, which was formed by the KVK East Khasi Hills (KVK East 
Khasi Hills 2016). 
4.5. Challenges and solutions 
The identification of challenges facing RTCs and of possible solutions to strengthen their contribution to 
local livelihoods was done using various sources, including secondary information, FGDs with groups of 
farmers, and KIIs with farmers and personnel of different agricultural research and development offices at 
the district and state levels. Challenges and solutions are summarized in Table 18. 
Table 18. Challenges and solutions identified by farmers and secondary stakeholders in the FGDs and 
KIIs. 
Crop/subject Proponents Challenges Solutions  
Potato 
 
 
 
 
 
 
 
 
 
 
 
 
Farmers, 
secondary 
stakeholders 
 
Potato blight 
Drought 
 Introduction of blight-and 
drought-tolerant varieties 
Cannot grow in hilly areas 
 
 Development of an agro-
ecological zone specific to potato-
based farming systems 
Non-availability of quality seed (of 
recommended varieties) 
 Seed chain development 
 TPS used in Tripura could be 
extended to other states 
Inadequate/non-availability of 
fertilizers and other inputs 
Cost of fertilizers increasing 
Low price 
 Introduction of low-input-based 
varieties 
 Production of biological inputs by 
farmers 
Wilting  Capacity building 
Lack of organized marketing 
No value addition 
Price fluctuation 
Low price 
 Marketing by farmer 
organizations 
 Establishment of processing unit 
at community and medium level 
 Better linkage with markets 
 
Secondary 
stakeholders 
 
 
Lack of proper storage 
 Cold storage 
 Off-season production in hills in 
February after harvesting in plains 
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Crop/subject Proponents Challenges Solutions  
 
 
 
 
Farmers, 
secondary 
stakeholders 
 
Labor shortage during some periods  Group farming through SHGs 
 Introduction of small machinery 
Decline in yield  High-yielding, locally adapted 
varieties 
 X3 or x4 increases with suitable 
varieties 
Lack of motivation of farmers to 
engage in commercial production  
 Capacity building 
Secondary 
stakeholders 
Competition from potato imports 
from the plains 
Competition from other crops 
 Good market for seed and ware 
potato in region 
 Supply seed to other NEH states 
Secondary 
stakeholders 
Lack of mechanization for large-scale 
potato cultivation 
 Identification of small tools and 
machinery 
Crop/subject  Proponents Challenges Solutions  
 Colocasia 
 
 
 
 
 
 
Farmers, 
secondary 
stakeholders 
Phytophthora blight  Introduction of blight-tolerant 
varieties  
Insects--corn weevil/borer  Capacity building 
Lack of organized marketing 
No value addition 
Lack of demand 
 Value chain development 
 Development of value-added 
products from tubers and leaves 
 Marketing through farmer 
organizations 
 Animal feed formulation/ 
standardization 
Long duration of crop growth  Introduction of short-duration 
varieties 
 Take advantage of wide 
adaptation of crop 
Lack of new varieties  Use of genetic variability available 
(different uses of existing 
varieties/parts of the plant 
 
Secondary 
stakeholders 
Lack of planting material Production and distribution of 
seed materials by farmers 
Lack of storage facilities  Improvement in storage facilities 
Farmers, 
secondary 
stakeholders 
Wild animals 
White ants 
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Crop/subject Proponents Challenges Solutions  
Cassava 
 
 
 
Farmers, 
secondary 
stakeholders 
 
 
 
Lack of high-yielding varieties 
Low yield 
 Testing and introducing high-
yielding varieties 
 Scope for area 
expansion/diversified farming 
systems 
 Improved nutrient management  
Lack of organized marketing 
Value addition lacking 
 Marketing through farmer 
organizations 
 Processing units 
 Value chain development 
 Alternative uses (silkworm rearing 
on leaves), pig feed 
Secondary 
stakeholders 
Farmers’ lack of motivation to go into 
commercial production 
 Capacity building in 
entrepreneurship 
Secondary 
stakeholders 
 
Lack of quality planting material Production and distribution of seed 
materials by farmers 
Wild animals 
Rodents 
Wind 
 
Crop/subject  Proponents Challenges Solutions  
Sweetpotato 
 
 
 
 
 
Farmers, 
secondary 
stakeholders 
 
Sweetpotato weevil Integrated pest management 
Lack of varieties 
Low yield 
 Introduction of high-yielding and 
vitamin-rich varieties 
 Genetic diversity available in 
region 
Lack of value addition 
Lack of organized marketing 
 Processing units/export market 
 Promote crops for nutritional 
security of poor people 
 Awareness-building programs on 
Vit A content of sweetpotato 
Can only be grown in one season  Diversify uses: e.g., as cover crop 
for soil conservation 
Secondary 
stakeholders 
Non-availability of planting materials Production and distribution of seed 
materials by farmers 
Farmers, 
secondary 
stakeholders  
 
Wild animals 
White ants 
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Crop/subject  Proponents Challenges Solutions  
Yam 
 
 
Farmers, 
secondary 
stakeholders  
 
Lack of new varieties 
 
 
 Introduction of good varieties 
No value addition 
Lack of proper marketing 
 Value addition development 
 
 
 
Secondary 
stakeholders 
 
Few producers  Promote as source of food 
security for marginalized 
people 
Low consumer preference  Promote as source of food 
security for marginalized 
people 
Non-availability of planting 
material 
Production and distribution of 
seed materials by farmers 
Crop/subject  Proponents Challenges Solutions  
General 
issues on 
food 
vulnerability 
and RTCs 
Farmers, 
secondary 
stakeholders  
 
 
No special schemes or policies 
from government 
Government/NGOs do not care 
about RTCs 
Lack of seed materials 
Lack of awareness about RTC 
technologies 
Landslides 
Floods 
Cyclones 
Wind 
Hail storms 
Tuber crop consumption reduced 
Youth consumption preferences 
changed 
Increased availability of different 
foods from outside local farming 
systems 
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5 CONCLUSIONS: KEY FOCUS AREAS AND PRIORITIES FOR 
ACTION RESEARCH AND POLICY INFLUENCE 
There is great biodiversity in RTCs that is yet to be fully exploited. But RTC farmers face several challenges. 
These could be broadly grouped under production, processing, and marketing. Production problems 
include low yield (yield decline arising from continuous cultivation of existing varieties), non-availability of 
quality seed of recommended varieties, inadequate supply of inputs such as fertilizer and pesticides 
(coupled with their increasing prices), and biotic/abiotic stresses. Postharvest processing is seldom done in 
tuber crops, except in cassava, resulting in spoilage and marketing difficulties. Stakeholders complain 
about the lack of organized marketing and storage facilities and farmers worry about low prices of their 
produce and price fluctuations. Because of poor market infrastructure and inadequate road connectivity, 
rural households face significant difficulties in bringing their products to the market (IFAD 2014). 
Discussions with primary and secondary stakeholders threw light on solutions and other arrangements to 
meet the challenges; these can be strategically tackled through use of innovative technologies and 
creation of opportunities. An action framework was drafted, keeping in view the aforementioned 
challenges and opportunities (see Appendix 2). This framework was presented to the stakeholders and 
Megha-LAMP technical group for validation. An action plan was also drawn to address the issues 
emanating from the stakeholder meeting (see Appendix 3). 
5.1. Proposed action areas for Megha-LAMP/FoodSTART+ 
collaboration (2016-2018) 
 
The original action framework (Appendix 2), which was developed through the scoping study and which 
captured a broad view of problems and opportunities for RTCs, was used as a basis for developing the final 
action plan. This was presented to the Megha-LAMP Technical group for comments and to get ideas on 
how to further improve and refine the plan. The broad action framework, together with refinements 
proposed by the Megha-LAMP technical group, was also presented during a meeting of diverse 
stakeholders, including district officials and farmers for validation and improvement. 
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5.1.1. Key actions proposed by the Megha-LAMP technical team 
The team underlined the importance of carrying out value chain studies on potato and cassava because 
such studies are lacking in Meghalaya and they are needed to provide a good foundation for 
implementation of value addition enterprises on these crops. Lack of quality planting materials was 
perceived as a bottleneck to increasing productivity. The need for action to increase production of good-
quality planting materials, especially in potato and Colocasia, was emphasized. They noted the absence of 
adequate arrangements to support production. The dominant potato cultivars at present are Kufri Jyoti 
plus some local landraces. Kufri Jyoti is a high-yielding variety introduced two decades back in Meghalaya, 
when it started showing decline in yield and greater susceptibility to potato blight. There is a need for 
testing and introduction of appropriate new potato varieties that are accepted by local consumers, are high 
yielders, and are tolerant of diseases. 
In the case of sweetpotato, only local landraces are cultivated at present. Varieties with high levels of 
micronutrients and other healthy properties such as orange and purple-fleshed varieties, which are not 
currently grown in farmers' fields, should be field-tested. This could pave the way for their introduction in 
household gardens, in farmers' fields, and in schools. 
Even though Colocasia cultivation in Meghalaya includes a rich diversity of varieties, most of them are 
susceptible to blight disease. It was felt that introduction of blight-tolerant varieties from research 
institutes for testing in farmers' fields could improve Colocasia production.  
The Megha-LAMP technical team also noted that RTCs are a major ingredient in livestock feed in the state, 
but there is inadequate knowledge about proper storage and achieving high nutritional quality. They were 
interested to learn of the work CIP has undertaken on silage preparation from RTCs in Vietnam. The 
technology could be tested and popularized in Meghalaya. 
Farmers of Garo districts have the practice of making flour from cassava, but they are not aware of 
economic opportunities through this value addition. An intervention involving marketing of this cassava 
flour could help farmers raise incomes. Capacity building in the area of value addition for RTCs will be 
important to farmers. The technical group noted that RTCs have lost their popularity, especially among the 
urban population, and there is need to address this. They suggested that promotional activities be 
implemented to make the public aware of the importance of RTCs in food and livelihood security. They 
recommended stimulating public awareness by working through the school system. 
 55 
 
5.1.2. Additional key actions suggested by stakeholder working groups 
The stakeholders were divided into three groups: East Khasi Hill farmers with the group discussion 
facilitated by the Department of Horticulture staff; West Garo Hill farmers led by IBDLP staff; and a group 
composed of technical officers and researchers. 
The East Khasi group made the following suggestions: 
1. Since Meghalaya state is declared as an organic state, farmers require training on production of 
biological inputs such as biofertilizers and biopesticides. 
2. Farmers felt that RTCs lack suitable policy support from the government and hence there must be 
policies formulated for the development of RTCs. 
3. RTCs are cultivated in jhum land and in the same land year after year, resulting in yield decline. 
This requires an understanding of soil fertility status of RTCs. 
Farmers of West Garo Hills were concerned with the following issues: 
1. Postharvest management and marketing of RTCs with particular importance given to 
strengthening knowledge about RTC storage options and also the nutritional status of RTCs. 
Marketing is a perennial problem so farmers want better and more profitable market linkages for 
RTCs. 
2. Pest and disease problems, especially in potato. These are key production constraints and farmers 
ask that knowledge on integrated pest and disease management be disseminated in their farming 
community. 
3. Greater diversification of uses of RTCs and value addition. The farmers believe they do not have 
full access to information and technologies in this area and suitable arrangements must be put in 
place to achieve this goal. This group also suggested exposure visits to RTC production areas in 
other states to expand their knowledge of RTCs. 
The technical and research personnel group identified the following actions: 
1. Improved production and processing of RTCs, including creating opportunities for value addition, 
low-cost storage, branding of products, and marketing strategies for RTCs. 
2. The group was keen to have on-farm testing of new varieties of RTCs suitable for processing. 
3. Since livestock is an integral component of livelihoods of Meghalaya farmers, the group proposed 
identifying key RTC-based livestock production systems, either based on available information or 
through undertaking evaluations of new technology options. 
4. They proposed promoting TPS in potato to solve seed shortage, as has been done in the state of 
Tripura. 
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5. The group felt that there are already technologies developed that involve new RTC varieties and 
cultivation methods appropriate for different production systems. These could be validated and 
scaled up among farmers. 
5.1.3. Consolidated action plan  
As a result of the suggestions of the Megha-LAMP technical team and the three stakeholder working 
groups, a consolidated action plan has been developed (Appendix 3). The consolidated plan includes areas 
of work that are high priority and can be feasibly undertaken during the period 2016-2018. The plan 
includes nine action areas: 
1. RTC value chain development 
2. Production of quality planting materials (potato) 
3. High-performing new potato varieties (early-bulking, high-yielding, drought-tolerant, blight-
resistant) 
4. High-performing new varieties of sweetpotato with high beta-carotene, better taste, and use for 
feed 
5. High-performing new varieties of Colocasia (with blight tolerance and good taste and yield) 
6. RTC value addition 
7. Plant protection for potato under conditions of organic production 
8. Knowledge about RTC management and promotion ("glamorization") 
9. Policy influence to benefit RTCs 
To address each action area, specific activities have been identified, as mentioned in Appendix 3 and the 
responsible organizations identified. A timetable has also been proposed. 
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Appendices 
Appendix 1.  Supplementary data 
Appendix 1.a. Socioeconomic indicators in Meghalaya, by district. 
 
Literacy 
(%) 
2011 
Density of 
population 
(people per 
sq km) 
2011 
 
Households 
below poverty 
line 
(%) 
2002 
Infant 
mortality 
rate (%) 
2007 
Per 
capita 
income 
(Rs)* 
 
2007–08 
Villages 
with 
electricity 
(%) 
2001 
Jaintia Hills 68.38 173 39.51 77.34 26,015 62.31 
East Khasi 75.51  46.74 34.51  74.13 
Hills  122   31,202  
Ri-Bhoi 72.39 77 49.94 60.63 19,866 66.11 
West Khasi 79.3   86.17 12,592 35.38 
Hills  73 47.66    
East Garo 77.22  55.94 90.60  33.22 
Hills  109   15,365  
West Garo 84.7  53.71 18.13  36.49 
Hills  292   17,566  
South Garo 63.26  45.33 102.01  19.66 
Hills  103   28,749  
Meghalaya 75.48 132 48.90 52.28 22,352 44.93 
India 74.04 382  34.61 31,29,717  
Sources: Meghalaya Human Development Report and State Development Report; infant mortality 
rates from the Birth and Mortality Survey, 2007; literacy rates and population density from the 2011 
Census; electrification data from the 2001 Census.  
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Appendix 1.b. Per capita net state domestic product (NSDP) and growth rates, Meghalaya and India, 
1999-2000 to 2010-2011 (at constant 2004-2005 prices). 
Year Meghalaya  India 
 
Per capita Increase over Per capita  Increase over 
 
NSDP (Rs) previous year (%) NSDP (Rs)  previous year (%) 
1999–2000 19,651  19,675   
2000–01 20,410 3.87 20,092  2.12 
2001–02 21,243 4.08 20,943  4.23 
2002–03 21,741 2.35 21,368  2.03 
2003–04 22,803 4.89 22,857  6.97 
2004–05 24,086 5.62 24,143  5.63 
2005–06 25,642 6.46 26,015  7.75 
2006–07 27,242 6.24 28,067  7.89 
2007–08 27,764 1.92 30,332  8.07 
2008–09 30,963 11.52 31,754  4.69 
2009–10 32,569 5.19 33,843  6.58 
2010–11 34,430 5.71 35,993  6.35 
Source: Central Statistical Organization, www.mospi.nic.in; older series (1999-2000); data adjusted 
for change of base to 2004-2005. 
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Appendix 1c. Sectoral composition of gross state domestic product (GSDP), Meghalaya and India (% 
GDSP at constant 1999-2000 prices). 
Sector  1999–2000 2004–05 2010–11 
 India   
Primary  25.00 19.03 14.51 
Secondary  25.30 27.93 27.81 
Tertiary  49.70 53.04 57.68 
 Meghalaya   
Primary  22.93 23.25 17.01 
Secondary  23.31 26.14 31.42 
Tertiary  53.76 50.61 51.57 
 North Eastern Hill region   
Primary  32.35 25.71 22.25 
Secondary  18.40 26.30 24.57 
Tertiary  49.26 47.98 53.18 
Source: Central Statistical Organisation, Ministry of Statistics and Programme Implementation, GoI. 
www.mospi.nic.in; http://megplanning.gov.in/report/vision2030/annex5.pdf 
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Appendix 1d. Human development index in Meghalaya, by district. 
 
Sources: Meghalaya Human Development Report (2008) http://www.undp.org/ 
content/dam/india/docs/human_development_report_ Meghalaya_2008_full_report.pdf; India Human 
Development Report 2011 http://www.iamrindia.gov.in/ihdr_book.pdf 
 
Appendix 1e. Gender development index in Meghalaya, by district. 
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Appendix 2. An action framework detailing activities under each Megha-LAMP component, 
by crop. 
C
ro
p
 
Activity 
Megha-LAMP 
component 
Megha-
LAMP 
action 
modes 
Stakeholders 
collaborating 
P
o
ta
to
 
1. Value chain development—a value chain 
study is needed, followed by 
establishment of community-level 
processing units 
Livelihood 
support 
EFC IBDLP, CIP 
2. Introduction of blight- and drought-
tolerant varieties in East Khasi District  
NRFS VF, LF 
IBDLP, Horticulture 
CPRS, KVK, CIP 
3. Seed chain development— production 
of quality seed (foundation/TPS); start 
with potato through farmer groups in East 
Khasi Hills and spread supply to other 
states 
NRFS VF, LF 
IBDLP,CPRS 
Horticulture, CIP 
1. Introduction of low-input, high-
yielding varieties in East Khasi Hills 
 
NRFS VF, LF 
IBDLP, CPRS 
KVK, Horticulture 
CIP 
2. Production of biofertilizers, manure, 
and biopharmacy inputs to farmer 
groups in East Khasi Hills  
NRFS VF, LF 
IBDLP, KVK 
Horticulture 
6. Marketing through farmer organizations 
in East Khasi Hills 
LS IPMF IBDLP, CIP 
7. Capacity building for IBDLP staff and 
farmers on commercial potato production, 
seed chain development, and value 
addition 
KS 
VF, LF, 
IBDLP 
IBDLP, KVK 
CPRS, Horticulture 
8. Identification of small tools and 
machinery for potato cultivation and field 
testing 
KS VF, LF 
IBDLP, CPRS 
Horticulture, CIP 
9. Production of off-season potato (testing 
of varieties and production) for better 
marketing in Meghalaya and other states 
KS VF, LF 
IBDLP, KVK 
CPRS, Horticulture 
CIP 
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C
ro
p
 
Activity 
Megha-LAMP 
component 
Megha-
LAMP 
action 
modes 
Stakeholders 
collaborating 
C
ol
oc
as
ia
 
1. Introducing and popularizing blight- and 
drought-tolerant varieties in West Garo 
Hills 
NRFS VF, LF 
IBDLP, KVK 
Horticulture, CIP 
2. Introduction of low-input, high-yielding 
varieties in West Garo Hills 
NRFS VF, LF 
IBDLP, CPRS, KVK 
Horticulture, CIP 
3. Documentation of traditional 
products/recipes for commercial 
exploitation. There is scope for 
commercializing home-made RTC 
products for commercial value chains. 
Documenting and finding out commercial 
viabilities on a pilot scale 
KS 
VL, 
EFC 
CIP, IBDLP 
4. Marketing through farmer organizations 
in West Garo Hills  
LS IPMF 
IBDLP 
CIP 
5. Development of value-added products 
from leaves and tubers 
KS 
VL, 
EFC 
ICAR RC, CTCRI 
CIP 
6. Quality seed production of new 
varieties/blight-tolerant varieties 
NRFS VF, LF 
IBDLP, KVK, CIP 
ICAR RC, Horticulture 
7. Capacity building for IBDLP staff and 
farmers on production and value addition  
KS 
VF, LF, 
IBDLP 
IBDLP, KVK 
ICAR RC, Horticulture 
8. Area and production estimation for 
colocasia in Meghalaya 
KS VF, LF 
IBDLP, Horticulture 
Economics and Statistics, 
ICAR RC 
C
as
sa
va
 1. Community-based incubation center for 
value-added cassava products. 
Establishing community-level incubation 
center for RTCs in West Garo Hills 
LS EFC IBDLP, CIP, CTCRI 
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C
ro
p
 
Activity 
Megha-LAMP 
component 
Megha-
LAMP 
action 
modes 
Stakeholders 
collaborating 
2. Documentation of traditional 
products/recipes for commercial 
exploitation; commercializing home-made 
RTC products; documenting and finding 
out commercial viability on a pilot scale in 
West Garo Hills 
KS VL, EFC CIP, IBDLP 
3. Testing and introducing new, high-
yielding varieties in West Garo Hills 
NRFS VF, LF 
IBDLP, KVK 
Horticulture, CIP 
4. Processing units on 
flour/starch/chips/adhesives 
LS EFC IBDLP, CIP, CTCRI 
5. Marketing through farmer organizations 
in West Garo Hills 
LS IPMF IBDLP CIP 
6. Production of planting materials of new 
varieties in West Garo Hills 
NRFS VF, LF 
IBDLP, KVK, CIP 
ICAR RC, Horticulture 
7. Opening alternative uses as in Eri 
silkworm-rearing 
LS EFC 
IBDLP, CIP, Sericulture 
Department 
8. Capacity building for IBDLP staff and 
farmers on production, value addition, and 
silkworm rearing 
KS 
VF,LF, 
IBDLP 
IBDLP, KVK 
ICAR RC, Horticulture 
Sericulture 
S
w
ee
tp
o
ta
to
 
 
       
at
o
 
1. Introducing and popularizing high-
yielding varieties in West Garo Hills 
NRFS VF, LF 
IBDLP, KVK 
Horticulture, CIP 
2. Establishing high-yielding, vitamin-rich 
varieties in nutrient gardens 
NRFS VF, LF 
IBDLP,KVK 
Horticulture, CIP 
3. Establishing processing units 
(noodles/pasta) 
LS EFC IBDLP, CIP, CTCRI 
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C
ro
p
 
Activity 
Megha-LAMP 
component 
Megha-
LAMP 
action 
modes 
Stakeholders 
collaborating 
4. Integrated pest management trials NRFS VF, LF 
IBDLP, KVK 
Horticulture, CIP 
5.Identification of off-season varieties  KS VF, LF 
MBDLP, Horticulture 
ICAR RC 
6. Production of planting materials of new 
varieties in West Garo Hills 
NRFS VF, LF 
IBDLP, KVK, CIP 
ICAR RC, Horticulture 
7. Awareness building program on Vit, A 
content of sweetpotato  
KS VF, LF 
IBDLP, Horticulture 
ICAR RC, social welfare, 
nutrition, and family 
welfare boards 
8. Capacity building for IBDLP staff and 
farmers on production, nutrition, and 
value addition 
KS 
VF, LF, 
IBDLP 
IBDLP, KVK 
ICAR RC, Horticulture 
Sericulture 
Y
am
s 
1. Introducing and popularizing high-
yielding varieties in West Garo Hills 
NRFS VF, LF 
IBDLP, KVK 
Horticulture, CIP 
2. Production of planting materials of new 
varieties in West Garo Hills 
NRFS VF, LF 
IBDLP, KVK, CIP 
ICAR RC, Horticulture 
3. Development of value-added products KS 
VL, 
EFC 
ICAR RC, CTCRI 
CIP 
4. Promotion of yam as good source of 
food security in the marginalized sector 
NRFS VF, LF 
IBDLP, KVK 
Horticulture, CIP 
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C
ro
p
 
Activity 
Megha-LAMP 
component 
Megha-
LAMP 
action 
modes 
Stakeholders 
collaborating 
R
T
C
 G
en
er
al
 
1. Promotion of tuber crop-based 
integrated farming systems 
NRFS VF, LF 
IBDLP, KVK, ICAR RC 
Horticulture, CIP 
2. Tuber crop-based animal feed 
formulations 
KS  LD IBDLP, animal Husbandry 
3. Policies on promotion of RTCs in the 
agriculture, nutrition, and health care 
sectors 
KS  
MBDA, Govt of 
Meghalaya 
Note: NRFS=Natural Resources and Food Security (primarily for cereals, but may be extended to RTCs), VEC=village employment 
councils, VF=village facilitators, LF=lead farmers, LS=livestock, IPMS=integrated production and marketing support. 
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Appendix 3. Action plan based on areas identified from the technical group and stakeholder meetings. 
Action 
area/ issue 
Action points 
Lead and 
preparation 
Participants 
Budget considerations 
Time/duration Remarks 
Megha-
LAMP/ 
component
s 
FS+/CIP 
1. RTC 
value 
chains  
 
 
 
a) Capacity building 
on value chains (3 
days) 
CIP-FOODSTART+ 
to organize with 
invited resource 
persons, supported 
by relevant Megha-
LAMP technical 
team member (OSD 
enterprises/marketin
g and seed 
management)  
MBDA/Enter
prises 
Facilitation 
Center staff, 
program 
managers, 10 
participants 
Local costs 
for training 
Two 
resource 
persons – 
time and 
international 
travel 
June 2016 Honoraria and international travel 
expenses of resource persons 
covered by CIP-FOODSTART+.  
Local travel, accommodations of 
participants and resource persons 
and other training costs covered 
by Megha-LAMP 
b) Learning 
workshop on need-
based farmer 
business school (2 
days) 
June 2016 
c) Potato value chain 
study 
CIP-FOODSTART+ 
finalizes TOR and 
budget. Megha-
LAMP agrees that 
cost be reimbursed 
to CIP 
CIP 
consultant,  
Megha-
LAMP OSD 
Marketing, 
Megha-
LAMP 
Technical 
group 
Consultant 
and local 
costs 
-------- 
April and June 
2016 
As per earlier agreement, CIP 
hires consultant and Megha-
LAMP reimburses CIP 
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Action 
area/ issue 
Action points 
Lead and 
preparation 
Participants 
Budget considerations 
Time/duration Remarks 
Megha-
LAMP/ 
component
s 
FS+/CIP 
d) Cassava value 
chain study  
Megha-LAMP offer 
contract to CIP 
CIP 
consultant,  
Megha-
LAMP OSD 
Marketing, 
Megha-
LAMP 
Technical 
group 
Consultant 
and local 
costs 
-------- January 2017 Contract amount to be sent to CIP 
e) As follow-up on 
development of 
farmer business 
schools (FBS), 
workshop to train 
facilitators for two 
FBS (E. Khasi Hills 
potato and W. Garo 
Hills 
cassava/colocasia  
Megha-LAMP 
technical team 
members (OSDs 
Enterprises/ 
Marketing), CIP-
FOODSTART+ and 
resource persons 
 
Workshop 
costs 
Resource 
persons 
September/Oct
ober 2016 
To be defined following June VC 
training and learning workshop 
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Action 
area/ issue 
Action points 
Lead and 
preparation 
Participants 
Budget considerations 
Time/duration Remarks 
Megha-
LAMP/ 
component
s 
FS+/CIP 
2.Producti
on of 
quality 
planting 
materials 
(potato)  
a) Capacity building 
on quality planting 
material production 
(potato) 3 days 
CIP resource person 
(RP) from New Delhi 
and OSD Seeds to 
initiate action, 
facilitated by 
FoodSTART+ 
OSD Seeds, 
Megha-
LAMP field 
staff and 
progressive 
farmers in 
East Khasi 
Hills and 
other 
locations 
Local costs 
Resource 
person 
August 2016, 
CIP covers resource person, 
Megha-LAMP covers travel costs 
of RP and participants and other 
training costs 
b) Establishing pilot* 
seed beds (x 1 or 2) 
as part of seed 
production center in 
village, East Khasi 
(potato). 
Megha-LAMP OSD 
Seeds 
OSD Seeds 
and staff, 
field staff 
Costs of 
local pilot 
trials 
-------- February 2017 
To be established by Megha-
LAMP in villages on farmer 
participatory mode 
3. High-
performing 
new 
potato 
varieties 
(early-
bulking, 
high-
a) PVS training 
(“mother and baby” 
methodology) 
CIP-FOODSTART+ 
and resource 
persons. Megha-
LAMP OSD Seeds 
OSD Seeds, 
Megha-
LAMP field 
staff 
Local 
training 
costs 
Resource 
person 
January 2017 
Megha-LAMP may coordinate 
activities 
b) *Identification of 
high-potential 
potato varieties for 
local testing  
CIP staff/head, CPRS 
Shillong and  
  
Technical 
inputs  
November 
2016 – June 
2017  
Seed materials to be supplied by 
CIP 
 
 71 
 
Action 
area/ issue 
Action points 
Lead and 
preparation 
Participants 
Budget considerations 
Time/duration Remarks 
Megha-
LAMP/ 
component
s 
FS+/CIP 
yielding, 
drought-
tolerant, 
blight-
resistant) 
c) *On farm trials 
(OFT) 
 (one or two in East 
Khasi Hills) (summer 
potato)  
Megha-LAMP 
NRM/Seeds, CIP and 
CPRS support 
OSD Seeds 
and staff, 
field staff 
Local costs 
of trials 
 February 2017 
Participatory varietal selection 
(PVS) trials to be established in 
selected villages 
d) *Repeated trials* 
in autumn season  
 
Megha-LAMP NRM/ 
Seeds, CIP and CPRS 
support 
OSD Seeds 
and staff, 
field staff 
Local costs 
of trials 
 
August 2017 
 
 
PVS trials to be established in 
selected villages 
4. High-
performing 
new 
varieties of 
sweetpota
to with 
high beta-
carotene, 
taste and 
use for 
feed 
a) *Selection of SP 
varieties in 
consultation with 
ICAR NEH/ CTCRI/ * 
CIP Bhubaneswar 
b) *On farm trials 
(one or two in West 
Garo) 
Megha-LAMP OSD 
Seeds 
OSD Seeds 
and staff 
Field staff 
and 
progressive 
farmers 
50,000 
Technical 
support 
April 2017 
Seed materials to be arranged by 
Megha-LAMP from CIP, 
Bhubaneswar/NEH/CTCRI 
Bhubaneswar. 
OFT to be established in villages 
on farmer participatory mode 
under CIP guidance 
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Action 
area/ issue 
Action points 
Lead and 
preparation 
Participants 
Budget considerations 
Time/duration Remarks 
Megha-
LAMP/ 
component
s 
FS+/CIP 
5. High-
performing 
new 
varieties of 
colocasia 
(with 
blight 
tolerance 
and good 
taste and 
yield) 
a) *Selection of 
colocasia varieties in 
consultation with 
ICAR RC NEH/CTCRI 
Bhubaneswar  
b) On-farm trials 
(one or two in West 
Garo) 
Megha-LAMP OSD 
Seeds 
OSD Seeds 
and staff 
Field staff 
and 
progressive 
farmers 
Local costs 
of trials 
Technical 
support 
 
Seed materials to be arranged by 
Megha-LAMP from ICAR 
NEH/CTCRI Bhubaneswar 
OFT to be established in villages 
on farmer participatory mode 
under CIP guidance 
6. Value 
addition of 
RTCs 
a) *TOT through 
Vietnam site visit by 
Megha-LAMP OSDs 
Marketing/Enterprise 
and Livestock (x 2 
persons), for 
capacity building on 
making RTC silage 
for livestock feed 
 
CIP-FoodSTART+ 
facilitation/resource 
persons in Vietnam 
Megha-
LAMP OSD 
Marketing/ 
Enterprises, 
OSD 
Livestock,  
Staff travel 
and 
accommoda
tion 
Resource 
persons in 
Vietnam 
December 2016  
Megha-LAMP to spend on Megha-
LAMP TOT travel/in-country living 
CIP-FOODSTART+ covers 
resource persons in Vietnam. 
Follow-up “echo” training with 
Megha-LAMP staff and farmers in 
Meghalaya not budgeted 
b) *Action research 
on silage preparation 
(West Garo) 
OSD Livestock 
OSD Marketing 
/Enterprises 
 
Progressive 
farmers 
Local 
training 
costs 
 December 2017 
Megha-LAMP to organize the 
silage training with cooperation of 
livestock farmers 
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Action 
area/ issue 
Action points 
Lead and 
preparation 
Participants 
Budget considerations 
Time/duration Remarks 
Megha-
LAMP/ 
component
s 
FS+/CIP 
c) *Capacity building 
on cassava flour-
based products and 
other RTC product 
diversification  
Megha-LAMP OSD 
Enterprises to 
initiate action 
 
Megha-
LAMP OSD 
Marketing, 
OSDs, EFC 
staff, 
Program 
managers of 
West Garo, 5 
participants, 
self-help 
groups 
Training 
costs  
 January 2017 
Megha-LAMP to communicate to 
CTCRI; can be done in Shillong or 
Trivandrum 
d) *Establishing 
village incubation 
center in West Garo 
in cassava flour-
based products 
through action 
research 
OSD Markets/ 
Enterprises, 
program managers 
of West Garo on 
action initiation 
Resource 
persons from 
CTCRI, 
Trivandrum, 
Megha-
LAMP OSD 
Marketing, 
OSDs, EFC 
staff, 
program 
managers, 10 
participants, 
self-help 
groups 
Local costs 
of pilot 
processing 
 October 2017 
Megha-LAMP in cooperation with 
resource persons from CTCRI. 
Action research to be guided by 
results of cassava value chain 
study 
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Action 
area/ issue 
Action points 
Lead and 
preparation 
Participants 
Budget considerations 
Time/duration Remarks 
Megha-
LAMP/ 
component
s 
FS+/CIP 
e) *Capacity building 
on storage of RTCs 
based on synthesis of 
available knowledge 
of current storage 
practices 
FOODSTART+/CIP 
resource 
persons/Megha-
LAMP OSD -
Seed/NRFS on 
action initiation 
Megha-
LAMP OSD 
Marketing, 
OSD Seed 
management
, OSD 
Enterprises, 
EFC staff, 
program 
managers, 10 
participants  
Local 
training 
costs 
Resource 
person on 
storage 
November 
2016 
CIP will shoulder travel expenses 
of CIP resource persons, Megha-
LAMP to spend on CTCRI resource 
persons, Megha-LAMP 
participants and training expenses 
7. Plant 
protection 
of Potato 
under 
conditions 
of organic 
production 
a) Capacity building 
on integrated pest 
and disease 
management in 
potato 
Production issues for 
organic agriculture  
FOODSTART+/CIP 
resource person/ 
OSD Megha-LAMP 
/NRFS on action 
initiation  
CIP resource 
persons, 
Megha-
LAMP OSD 
NRM, OSD 
seed 
management 
Local 
training 
costs 
IPM 
resource 
person 
Preliminary 
action, autumn 
season 
(October 2016) 
Main actions 
Feb/March 2017 
CIP will spend on travel expenses 
of CIP resource persons, Megha-
LAMP to spend on participants 
and training expenses 
b) Action research on 
IPM in potato in East 
Khasi (one or two 
trials) 
CIP/ Megha-LAMP 
NRFS action 
initiation 
CIP resource 
persons, 
Megha-
LAMP OSD 
NRM, OSD 
seed 
management 
Costs of 
piloting IPM 
practices 
 February 2017 Megha-LAMP to spend on trials 
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Action 
area/ issue 
Action points 
Lead and 
preparation 
Participants 
Budget considerations 
Time/duration Remarks 
Megha-
LAMP/ 
component
s 
FS+/CIP 
8.  
Knowledg
e about 
RTC 
managem
ent and 
promotion 
 
a) Awareness of 
nutrition aspects of 
RTC among rural and 
urban populations, 
including school 
children. Teachers 
training workshop on 
RTC nutrition and 
school gardening. 
Five districts, one per 
district pooling 
teachers from 
various schools  
Megha-LAMP/OSD 
NRM, gender, 
nutrition to initiate 
action 
Megha-
LAMP/ OSD 
NRM, 
program 
managers, 
farmers, rural 
women  
Local costs 
for training, 
implement-
ation 
Resource 
person on 
school 
gardening, 
glamorizatio
n approach 
May 2016 to 
December 2017 
Megha-LAMP supported by social 
welfare and nutrition boards 
b) “Glamorization” of 
RTCs through 
seminars, 
exhibitions, etc. 
Megha-LAMP/OSD 
NRM, gender, 
nutrition to initiate 
action 
Megha-
LAMP/ OSD 
NRM, 
program 
managers, 
farmers, rural 
women  
Communica
tions costs 
Contribution 
from FS+ 
resource 
person 
May 2016 to 
December 2017 
Megha-LAMP along with social 
welfare and nutrition boards. CIP 
to offer guidance 
c) RTC school 
gardens covering five 
districts, at least one 
per district but with 
opportunity for more 
(see (a) above) 
Megha-LAMP/OSD 
NRM to initiate 
action, with inputs 
from FOODSTART+ 
resource person, 
also to promotional 
materials 
Megha-
LAMP/OSD 
NRM, 
program 
managers, 
farmers, rural 
women 
Local costs 
of 
supporting 
school 
gardens 
Contribution 
from FS+ 
resource 
person 
 
April 2017 to 
December 2018 
Megha-LAMP along with social 
welfare and nutrition boards. CIP 
to offer guidance 
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Action 
area/ issue 
Action points 
Lead and 
preparation 
Participants 
Budget considerations 
Time/duration Remarks 
Megha-
LAMP/ 
component
s 
FS+/CIP 
d) RTC promotional 
materials 
2.Success stories 
3.Documentation of 
RTC household 
recipes  
OSD knowledge 
management to 
initiate action  
CIP, OSD 
knowledge 
management
, OSD NRM, 
OSD 
Enterprises 
and OSD 
Seeds 
Communica
tions costs 
 
May 2016 to 
December 2018 
Megha-LAMP may contract the 
services of CIP for documenting 
household recipes 
9. Policy 
issues 
1. Survey on areas of 
RTCs, especially 
colocasia, in 
Meghalaya 
OSD knowledge 
management to 
initiate action with 
Economics and 
Statistics 
departments 
OSD 
knowledge 
management 
Economics 
and Statistics 
department 
staff 
Local survey 
costs 
 
May 2016 to 
December 2018 
Megha-LAMP may finalize action 
with Economics and Statistics 
departments 
 OSD marketing 
OSD 
marketing 
producers 
  2017-18 
Megha-LAMP may give priority to 
RTCs in marketing through 
marketing structures 
 
* To be carried out subject to budget provision made in due course.
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Annexes 
Annex 1. Agricultural calendar of various crops under various altitudes in East Khasi District. 
Altitude Jan Feb March April May June July August September October November Dec 
 
 
 
Low 
-----Rice----------    ----------------------Rice----------------------  -.------Rice---------- 
   ----------------Maize------------------------ --------------------Maize-------------------------- 
  Summer vegetables: sponge gourd, ridge 
gourd, bindhi, pumpkin 
  Winter vegetables: cabbage, radish, 
carrot, pea, French bean, tomato 
  -------------------------------------------------Colocasia/ Cassava------------------------------------------------------- 
   ------------Sweetpotato-------------------------------------  
 
 
 
Mid 
   --------------------Rice----------------------------------------  
 ----...-.-.-.-.--------Maize---------------------  Winter vegetables: cabbage, radish, carrot, pea, 
French bean, tomato 
---------Tomato------------------ ------------------------------Ginger--------------------------  
 ------------------------------------------------Colocasia------------------------------------------------------------------- 
  --------------------------------------Sweetpotato ----------  
  Summer vegetables: tomato, eggplant,chili  
 
 
 
High 
 ------------Summer potato----------------  -----------------------Autumn potato------------  
 -------------------------------------------------------------Colocasia-------------------------------------------------------------------- 
  ----------------Sweetpotato-----------------------------  
 ---------------------Maize----------------------  Cabbage, radish, carrot, pea, French 
bean, tomato 
 -----------Cauliflower, cabbage--------------   
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Annex 2. Agricultural calendar of various crops by households in Rombagre village, Rongram Block, West Garo Hills District, Meghalaya. 
Activity/Crop January February March April May June July August 
Septemb
e
r 
Octob r 
Novembe
r 
Decembe
r 
Seasonal calendar for Jhum cultivation             
              
Meeting of the community to plan for jhum 
cultivation 
            
Site selection             
Jungle cutting             
Burning the jungle cuttings             
Cleaning the field             
Planting             
Paddy             
Chili             
Maize             
Sesame             
Ginger             
Turmeric             
Colocasia             
Tapioca             
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Activity/Crop January February March April May June July August 
Septemb
e
r 
Octob r 
Novembe
r 
Decembe
r 
Yam             
Sweetpotato             
Yam bean             
Brinjal             
Millet             
French bean             
Cowpea      1 rst Variety   2 nd Variety  
Mesta             
Pumpkin             
Cucumber             
Ash gourd             
Bottle gourd             
 Planting   Harvesting    Marketing 
              
Note: First weeding is done in June, followed by a second weeding in August – September. 
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Annex 3. District-wise area, production and productivity of potato from 2003 to 2013 for Meghalaya 
state. 
 
Area (000' ha) 
District 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
RiBhoi 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 
0.02
8 
0.02
9 
E Khasi 
Hills 
11.32 11.46 10.72 11.40 11.39 11.2 11.27 11.29 11.27 
11.2
7 
11.5
4 
W Khasi 
Hills 
5.84 5.65 5.63 5.64 5.82 5.73 5.46 5.47 5.47 5.47 5.61 
Jaintia 
Hills 
0.28 0.28 0.28 0.28 0.28 0.20 0.20 0.2 0.18 0.20 0.21 
E Garo 
Hills 
0.11 0.12 0.12 0.12 0.14 0.12 0.13 0.13 0.13 0.13 0.13 
W Garo 
Hills 
0.42 0.43 0.44 0.45 0.45 0.48 0.53 0.53 0.53 0.54 0.55 
S Garo 
Hills 
0.04 0.05 0.04 0.04 0.051 0.04 0.05 0.05 0.06 0.06 0.06 
Meghala
ya 
18.07 18.03 17.28 17.98 18.17 17.82 17.69 17.71 17.68 
17.7
2 
18.1
4 
Production (000' t) 
District 2003 2004 2005 
200
6 
2007 2008 2009 2010 2011 2012 2013 
RiBhoi 0.156 0.148 0.154 
0.15
4 
0.167 0.154 0.154 0.162 0.149 0.168 
0.17
5 
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E Khasi 
Hills 
120.0
1 
104.18 96.39 
112.
89 
112.98 107.33 109.23 110.57 103.89 110.97 
115.
86 
W Khasi 
Hills 
41.1 38.82 38.78 
47.0
7 
67.83 60.14 4.51 45.29 45.32 47.82 
49.9
4 
Jaintia 
Hills 
2.08 1.58 1.6 2.09 2.43 1.86 1.002 0.912 0.89 0.98 1.03 
E Garo 
Hills 
0.91 0.93 0.93 0.99 0.96 0.97 1.07 1.015 1.00 1.03 1.07 
W Garo 
Hills 
3.22 3.33 3.36 3.46 3.43 3.73 4.14 4.05 4.18 4.24 4.43 
S Garo 
Hills 
0.38 0.41 0.36 0.36 0.38 0.37 0.419 0.434 0.426 0.44 0.46 
Meghala
ya 
167.8
8 
149.42 141.60 
167.
03 
188.20 174.59 120.53 
162.4
4 
155.88 165.67 
172.
96 
Yield(kg/ha) 
District 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
RiBhoi 6000 5920 5923 5704 5567 5923 6160 5786 5730 
600
0 
6034 
E Khasi 
Hills 
10600 9090 8989 9898 9917 9584 9692 9794 9218 
984
4 
10036 
W Khasi 
Hills 
7027 6869 6880 8340 11656 10493 8263 8280 8282 8735 8908 
Jaintia 
Hills 
7352 5554 5556 7415 8554 9029 4794 4560 4802 
485
2 
4971 
E Garo 
Hills 
7771 7760 7752 7758 6674 7754 7754 7748 7754 7765 7919 
W Garo 
7631 7620 7664 7666 7631 7761 7791 7579 7773 7823 7982 
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Hills 
S Garo 
Hills 
7796 7885 7490 7604 7490 7813 7482 7483 7100 7127 7250 
Meghala
ya 
9290.
24 
8285.
44                                                                                         
8191.2
4 
9286.66 
10356.
13
9797.5
8
6813.9
0 
9171.4
6 
8814.5
8 
9351 9535 
 
DISTRICTWISE AREA, PRODUCTION AND PRODUCTIVITY OF TAPIOCA FROM 2003 TO 2013 FOR MEGHALAYA 
STATE 
Area (000' ha) 
District 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
RiBhoi 0.01 0.01 0.01 0.01 0.01 0.03 0.04 0.03 0.04 0.04 0.06 
E Khasi 
Hills 
0.37 0.40 0.42 0.42 0.43 0.434 0.431 0.428 0.426 0.43 0.47 
W Khasi 
Hills 
0.65 0.62 0.63 0.63 0.63 0.64 0.64 0.65 0.64 0.65 0.72 
Jaintia 
Hills 
0.02 0.03 0.03 0.031 0.031 0.03 0.02 0.018 0.00 0.01 0.03 
E Garo 
Hills 
1.478 1.48 1.47 1.47 1.465 1.64 1.63 1.62 1.63 0.64 2.02 
W Garo 
Hills 
1.10 1.10 1.10 1.10 1.11 1.12 1.14 1.13 1.14 1.15 1.38 
S Garo 
Hills 
0.30 0.30 0.29 0.29 0.28 0.287 0.281 0.28 0.27 0.28 0.31 
Meghalaya 3.95 3.97 3.97 3.98 3.99 4.198 4.187 4.18 4.18 4.20 4.98 
Production  (000' tons) 
District 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
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RiBhoi 0.07 0.07 0.08 0.08 0.08 0.22 0.23 0.22 0.24 0.26 0.34 
E Khasi 
Hills 
2.09 2.25 2.22 2.23 2.28 2.28 2.27 2.24 2.23 2.26 3.03 
W Khasi 
Hills 
3.30 3.19 3.285 3.36 3.373 3.39 3.39 3.58 3.58 3.60 4.82 
Jaintia 
Hills 
0.39 0.40 0.41 0.42 0.422 0.41 0.23 0.19 0.09 0.11 0.26 
E Garo 
Hills 
7.53 7.52 7.50 7.52 7.487 8.37 8.32 8.29 8.33 8.43 11.30 
W Garo 
Hills 
5.48 5.48 5.53 5.56 5.623 5.64 5.73 5.05 5.76 5.82 7.90 
S Garo 
Hills 
1.70 1.63 1.59 1.64 1.598 1.59 1.56 1.55 1.54 1.56 2.09 
Meghalaya 20.59 20.58 20.64 20.84 20.87 21.93 21.77 21.15 21.79 
22.0
5 
29.7
5 
Yield (kg/ha) 
District 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
RiBhoi 4867 4875 4882 4941 4368 5872 5900 5842 5927 6023 6053 
E Khasi 
Hills 
5544 5518 5265 5252 5255 5263 5285 5233 5239 5280 6474 
W Khasi 
Hills 
5080 5075 5181 5297 5287 5275 5291 5495 5521 5535 6691 
Jaintia 
Hills 
13655 13633 13667 13581 13613 13867 11700 10556 10222 
1027
3 
1028
0 
E Garo 
Hills 
5100 6066 5100 5100 5100 5100 5100 5100 5100 5150 5587 
W Garo 
4982 4978 4994 5019 5029 5028 5032 4444 5043 5050 5723 
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Hills 
S Garo 
Hills 
5593 5424 5495 5561 5561 5561 5562 5561 5560 5561 6776 
Meghalaya 
5202.1
2 
5180.6
7 
5193.4
6 
5224.6
2 
5227.1
5 
5225.8
2 
5200.1
4 
5060.2
9 
5213.4
0 
5245 5970 
 
DISTRICTWISE AREA, PRODUCTION AND PRODUCTIVITY OF SWEETPOTATO FROM 2003 TO 2013 FOR 
MEGHALAYA STATE 
Area (000' ha) 
District 2003 2004 2005 2006 2007 2008 2009 2010 2011 
201
2 
2013 
RiBhoi 0.144 0.145 0.157 0.156 0.151 0.146 0.144 0.143 0.144 0.15 
0.15
5 
E Khasi Hills 0.718 0.651 0.681 0.679 0.669 0.65 0.662 0.661 0.663 0.66 0.71 
W Khasi Hills 1.219 1.168 1.202 1.201 1.195 1.181 1.196 1.311 1.319 1.32 1.41 
Jaintia Hills 2.01 2.014 2.031 2.03 2.025 1.989 1.99 1.38 1.081 1.08 1.15 
E Garo Hills 0.258 0.261 0.267 0.27 0.267 0.258 0.26 0.264 0.277 0.28 0.30 
W Garo Hills 0.482 0.487 0.502 0.506 0.507 0.506 0.512 0.506 0.515 0.54 0.57 
S Garo Hills 0.122 0.127 0.134 0.133 0.133 0.133 0.131 0.133 0.134 0.14 0.14 
Meghalaya 4.953 4.853 4.974 4.975 4.947 4.863 4.895 4.398 4.133 4.16 4.44 
Production (000' t) 
District 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 
201
3 
RiBhoi 0.52 0.52 0.56 0.58 0.33 0.52 0.82 0.83 0.83 0.85 0.93 
E Khasi Hills 3.11 2.57 2.56 2.62 2.63 2.56 2.60 2.61 2.61 2.63 2.88 
West Khasi 
Hills 
4.12 4.20 4.19 4.18 4.58 4.65 3.85 3.89 3.91 4.26 4.68 
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Jaintia Hills 5.85 5.86 5.91 5.93 5.901 5.672 5.672 3.76 2.91 2.92 3.21 
E Garo Hills 0.80 0.81 0.83 0.82 0.83 0.80 0.81 0.82 0.86 0.87 0.97 
W Garo Hills 1.6 1.61 1.66 1.67 1.672 1.685 1.705 1.683 1.64 1.72 1.90 
S Garo Hills 0.39 0.41 0.43 0.44 0.44 0.44 0.43 0.44 0.45 0.46 0.50 
Meghalaya 16.41 16.01 16.17 16.27 16.40 16.35 15.90 14.05 13.24 13.70 
15.0
6 
Yield (kg/ha) 
Districts 2003 2004 2005 2006 2007 2008 2009 2010 2011 
201
2 
2013 
RiBhoi 3611 3600 3605 3718 2207 3596 5757 5804 5799 
582
9 
6019 
E Khasi Hills 4336 3962 3759 3859 3937 3938 3932 3949 3941 
395
5 
4069 
W Khasi Hills 3381 3600 3486 3486 3340 3945 3222 2972 2969 
322
5 
3323 
Jaintia Hills 2913 2912 2914 2925 2914 2852 2850 2726 2699 
269
9 
2785 
E Garo Hills 3116 3119 3116 3067 3117 3109 3115 3117 3116 
312
1 
3252 
W Garo Hills 3320 3322 3325 3300 3298 3330 3330 3326 3192 
319
5 
3303 
S Garo Hills 3262 3260 3261 3376 3368 3376 3328 3376 3373 
337
8 
3476 
Meghalaya 
3313.5
5 
3300.2
3 
3251.3
1 
3270.3
5 
3316.3
5 
3362.5
3 
3250.0
5 
3195.3
2 
3203.7
3 
329
0 
3394 
 
Source: Directorate of Statistics and Economics 2015. 
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Annex4  
RTCs-Crop wise action points 
Crop Action area/issue Action points 
 
 
 
 
 
 
Potato 
RTC value chains  
 
1. Potato value chain study 
2. Follow-up on development of farmer business schools 
Quality planting 
material production: 
potato 
1. Capacity building on quality planting material production 
2. Establishing pilot* seed beds (x 1 or 2) as part of seed 
production center in the village, East Khasi (potato) 
High-performing new 
potato varieties with 
early bulking, high 
yield, drought 
tolerance, blight 
resistance 
1. PVS training (“mother and baby” methodology) 
Identification of high potential potato varieties for local 
testing 
2.On-farm trials (one or two in East Khasi Hills) summer 
potato 
3. Repeated trials*in autumn season 
 
Plant protection of 
potato under conditions 
of organic production 
1. Capacity building on integrated pest and disease 
management in potato. Production issues for organic 
agriculture 
2.Action research on IPM in potato in East Khasi (one or two 
trials) 
 
Cassava 
RTC value chains 
 
1. Cassava value chain study 
Value addition of RTCs 1. Capacity building on cassava flour-based products and 
other RTC product diversification 
2. Establishing village incubation center in West Garo on 
cassava flour-based products through action research 
Sweetpotato  High-performing new 
sweetpotato varieties 
with high beta-
carotene, good taste 
and use for feed 
1. Selection of SP varieties in consultation with ICAR NEH/ 
CTCRICIP Bhubaneswar 
2.On-farm trials (one or two in West Garo) 
 High-performing new 
colocasia for blight 
1. Selection of colocasia varieties in consultation with ICAR 
RC NEH/CTCRI Bhubaneswar 
2. On-farm trials (one or two in West Garo) 
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Colocasia tolerance with good 
taste and yield 
Group of RTCs  RTC value chains 
 
1. Capacity building on value chains  ( 3 days) 
2. Learning workshop on need-based farmer business school 
(2 days) 
 Value addition of RTCs 1. TOT through Vietnam site visit by LAMP OSDs 
Marketing/Enterprise and Livestock (x 2 persons), for 
capacity building on ensiling RTCs for livestock feed 
2. Action research on silage preparation (West Garo) 
3.b Capacity building on storage of RTCs based on synthesis 
of available knowledge on current storage practices 
 RTC knowledge 
management 
1. Awareness of nutrition aspects of RTC among rural and 
urban populations, including school children, through 
seminars, etc. 
2. “Glamorization” of RTCs through seminars, exhibitions, 
etc. 
3 RTC school gardens covering five districts (one per district) 
4. RTC promotional materials 
5. Success stories 
6. Documentation of RTC household recipes 
 Policy issues 1. Survey on areas of RTCs, especially colocasia in Meghalaya 
2. Marketing of RTCs. Using marketing structures to be 
established under LAMP 
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